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DRAWING-IN  DRAFTS 

Drawing  the  warp  yarn  into  the  harness  is  of 
special  importance,  as  the  production  of  the  weave 
pattern  depends  upon  this  operation,  called  "draw- 
ing-in."  In  laying  out  the  draft  for  a  pattern,  it  is 
necessary  to  know  what  effect  any  particular  drawing- 
in  draft  will  have. 

The  order  of  drawing-in  is  so  varied  that  it  is  diffi- 
cult to  give  general  directions.  The  number  of  threads 
in  the  weave  pattern  cannot  be  taken  as  a  standard 
for  determining  the  number  of  shafts  to  be  used,  as 
other  conditions  must  be  taken  into  consideration. 
When  the  number  of  shafts  to  be  used  is  unavoidably 
large,  the  drawing-in  draft  must  be  arranged  to  keep 
the  number  as  small  as  possible. 

On  the  other  hand,  when  the  set  of  the  warp  is 
very  close  it  is  often  necessary  to  increase  the  number 
of  shafts  to  avoid  bringing  too  many  heddles  on  one 
shaft,  which  often  causes  difficulty  in  forming  a  clear 
shed. 

It  is  frequently  necessary  to  arrange  the  drawing-in 
draft  for  fancy  goods,  not  only  to  make  the  work  of 
drawing-in  regular  and  convenient,  but  also  to  bring 
certain  shafts  into  particular  positions  so  as  to  adjust 
the  strain  to  the  strength  of  the  yarn  or  to  facilitate  the 
formation  of  the  shed.  If  the  warp  is  composed  of 
both  cotton  and  wool  yarn,  the  shafts  carrying  the 
wool  warp  should  be  placed  nearest  the  reed.  Like- 
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wise  warp  threads  making  abrupt  and  difficult  inter- 
sections should  be  on  shafts  as  near  the  reed  as  possible. 

Oral  instructions  for  drawing-in  are  sufficient  only  for 
straight  drafts.  To  avoid  errors  a  drawing-in  draft 
should  always  be  supplied  to  the  operative.  The  shafts 
are  represented  in  the  draft  either  by  horizontal  lines  or 
by  spaces  between  the  lines.  In  this  book  the  spaces 
between  the  lines  are  used  for  this  purpose.  The  num- 
bering of  the  shafts  on  the  draft  must  correspond  with 
the  shafts  on  the  loom,  and  be  understood  by  all  the 
operatives  who  have  occasion  to  refer  to  the  drafts. 
There  are  two  methods  of  drawing-in : 
1.  From  the  reed  toward  the  whip  roll  (from  bottom 
to  top,  Fig.  1). 


u/o-rp  hsa/n 


tvetrys  becLm 


Fig.  1. 


Fig.  2. 


2.  From  the  whip  roll  toward  the  reed  (from  top  to 
bottom,  Fig.  2). 

The  first  method  is  designated  by  the  expression 
''front  to  back"  ;  the  second,  ''back  to  front."  Those 
who  prefer  the  "front-to-back"  order  claim  that  the 
front  shaft  should  be  called  the  first  as  it  is  nearest 
to  the  weaver  or  drawer-in  and  is  the  first  to  meet 
the  operative's  eye.  On  the  other  hand,  those  who 
prefer  the  "back-to-front"  order  insist  that  the  back 
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shaft  should  be  called  the  first  because  the  yarn  from 
the  warp  beam  reaches  that  shaft  first. 

The  first  thread  is  at  the  left  in  both  cases.  Neither 
of  these  methods  has  any  advantage  over  the  other, 
but  the  use  of  both  in  the  same  mill  is  frequently  a 
cause  of  confusion. 

The  warp  threads  at  Figs.  1  and  2  are  indicated  by 
the  perpendicular  lines,  the  first  thread  being  at  the 
left.  The  shaft  on  which  the  thread  is  drawn  is  in- 
dicated by  a  point,  circle,  cross  or  figure.  Ordinarily 
the  drawing-in  draft  is  marked  on  drafting  paper, 
along  with  the  weave  draft. 


Fig.  3  is  a  straight  draft  on  four  harness  from  front 
to  back.  Fig.  4  is  a  straight  draft  on  four  harness 
from  back  to  front. 

The  various  drawing-in  drafts  may  be  classified  as 
follows : 


1.  Straight. 

2.  Scattered  or  Satin. 

3.  Pointed. 

4.  Broken. 

5.  Intermittent. 

6.  Manifold  or  Corkscrew. 

7.  Grouped. 

8.  Divided. 

9.  Combination. 


These  are  also  classified  as  straight  (1)  and  cross 
drafts  (2  to  9). 


The  straight  drawing-in  draft  forms  a  basis  for  all 
others  and  proceeds  in  one  direction  only.  It  can 
be  used  with  any  number  of  shafts.  Each  succeeding 
thread  is  drawn  on  the  succeeding  shaft,  the  first  thread 


Fig.  3. 


Fig.  4. 
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on  the  first  shaft,  the  second  thread  on  the  second 
shaft,  and  in  this  regular  order  until  the  last  shaft  is 
reached,  after  which  the  operation  is  repeated,  begin- 
ning with  the  first  shaft.  With  eight  shafts  the  threads 
will  be  drawn  in  as  follows  : 

On  shaft  1  threads  1,   9,  17,  25,  etc. 

On  shaft  2  threads  2,  10,  18,  26,  etc. 

On  shaft  3  threads  3,  11,  19,  27,  etc. 

On  shaft  4  threads  4,  12,  20,  28,  etc. 

On  shaft  5  threads  5,  13,  21,  29,  etc. 

On  shaft  6  threads  6,  14,  22,  30,  etc. 

On  shaft  7  threads  7,  15,  23,  31,  etc. 

On  shaft  8  threads  8,  16,  24,  32,  etc. 

The  number  of  threads  in  a  straight  draft  is  equal 
to  the  number  of  shafts,  and  each  shaft  carries  one 
thread  for  every  repeat  of  the  draft.    Fig.  5  is  a  straight 

■□□□CDGDBDDaDnaa  *-* 
□■□□□□□□□■□□□□□a  to 

□  □■□□DDaDCBDDQGQ  03 
ODDDaDDDaOGBDDDD 

■^□■□□□■□□□■□□D  •-'  aaaamaaaaaaomaao  or 

^^  oaaoamaaDoaaamoD  os 

□□■□□□■□□□■□□□■a  CO  ODDDDUBaaaDODOBD 

□□□■□□□■□□□■□□Q«  XDaaQaaamoDaaaaam  oo 

1234  12345678 

Fig.  5.  Fig.  6. 

draft  from  back  to  front  on  four  shafts.  Fig.  6  is  a 
straight  draft  from  back  to  front  on  eight  shafts. 

2.  SCATTERED  OR  SATIN  DRAFT 

In  this  draft  the  order  of  drawing-in  is  disconnected 
and  scattered  so  that  it  resembles  the  draft  for  a  satin 
weave,  from  which  it  has  derived  the  name,  satin. 


■□□□■□□naaDDBooD 
aomcDomaDamDoama to 

□■□□□■□□□■□□□■□Q  CO 

□□□■□□□■□□□■□□□a  tf^ 

Fig.  7. 


■DDDQaaDBoooDaDa  >-« 

QDaBaQDDDDDBDaan  to 


oamcDDaoaamoaaaa  <<> 
□□□□□■□□□ocaaaaa  cq 


Fig.  8. 


At  least  four  shafts  are  required  for  this  order  of 
drawing-in.  Fig.  7  is  a  satin  draft  on  four  shafts ; 
Fig.  8,  a  satin  draft  on  eight  shafts. 
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3.  POINTED  DRAFT 

This  order  of  drawing-in  results  from  running  a 
straight  draft  first  in  one  direction  and  then  in  the 
other.  The  shaft  at  each  point  of  reversal  receives 
but  one  thread,  the  other  shafts  each  carrying  two 
threads  for  the  resulting  double  line.  The  number  of 
threads  in  a  pointed  drawing-in  draft  in  which  the 
draft  line  runs  the  same  distance  in  each  direction,  is 
two  less  than  double  the  number  of  shafts.  For  ex- 
ample, the  pointed  draft  on  eight  shafts.  Fig.  9,  covers 
14  threads.  The  thread  at  either  point  of  reversal  is 
called  the  ''point  thread." 

By  varying  the  length  of  the  lines  in  either  direction 
two  or  more  points  can  be  brought  into  one  draft.  It 
is  not  necessary  that  the  lines  cover  the  same  number 
of  threads.  By  changing  the  direction  at  irregular 
intervals  the  point  threads  can  be  brought  on  differ- 
ent shafts,  and,  in  fact,  arranged  so  that  each  shaft 
carries  the  same  number  of  threads  as  in  the  case  of 
a  straight  draft. 


Fig.  10. 


nr,nnnnanDao»DnanDnn'jDna«DaDDDaaDDDDnnaaaDaDaDDia 

^□□□□□□□□□■'■□□□□^□□□□■□■□□oDDaDaDaoDODaam 

nnrnauaDaBaDDBGDDDDaaBaDD^aaDDaaoDoaDDDDnpaaag 

□□□□□□□^■□□□□"■□□□□□■"□□□□■DODDODDDQDDQDDgQapa 

nnnnnnBaoaDOODDDBDBDQDDQCiDaaBQDCcinoDnaDDBDDODa 

nnnniinnnnaDaDDDaoaaDaoaDannnaD«ODuDDDn«DDQ«Dgu 
nnnSoHHaHmDaDDdaaDDaDDDaanDuaaBaDaoDBaDDDDBag 

nniinnnnDDDdDaDDDHDODDDaaDUDDDDDa«DDD»ODDDDDQBa 

nSnnnnnnaDdDDDDDDODDDDDDQODGaaaDDBQBaDaDaQDDaB  ^ 

■□□□□□□□□□□□aDPDQbDaDLJDaDDaDDDaDODBaDDDDDDaDDa  1 


onQgggDiPQggQggagggggBnngg  oo  '□■□□■■■d55Sdo» 


DQgQDiQQgiQggggggggBgggBDg  ■□bbbSdbBSbbbS 


ClDDnBDDDDOBDCDDDDDBaDDDDBa  Vx.  niiS5nnBn«nnl__ 

DDaBDDDaaDaBDDDQDBDCDuDDDB  SSSnnSnnnSnnSS 

DDBCDDDDDOanBDQDBDDDgDDngg  CO  SSnnSnRynnSnnS 

OBaDDaDaaDODDBDBaaaQDDDDDa  to  SnnSnRSSSnnSnn 

■□OagOQDDODODDBDQDDClDDODDD  ^  •QQBDDBBBaDBaa 

Fig.  9.  Fig.  H- 


Attractive  effects  can  be  produced  by  varying  the 
order  in  reversing  a  pointed  draft,  as  shown  in  the 
draft  on  12  shafts  at  Fig.  10.  By  using  a  twill  weave 
with  a  pointed  drawing-in  draft  the  effect  in  the  cloth 
is  similar  to  that  of  the  drawing-in  draft.  This  causes 
the  filling  threads  to  float  over  several  extra  threads 
at  the  point  of  reversal.  Fig.  11,  which  is  objectionable 
in  some  classes  of  goods. 


6 


A  HANDBOOK  OF  WEAVES 


4.  BROKEN  DRAFT 

Here  one  group  of  threads  is  drawn  in  straight  in 
one  direction  and  then  another  group  is  drawn  in 
straight  in  the  opposite  direction.  Where  the  direc- 
tion is  reversed  the  first  thread  of  the  new  series  is 
started  higher  or  lower  than  the  last  thread  of  the 
preceding  series.    In  a  cloth  woven  with  this  draft  the 

Fig.  12.  Fig.  13. 

BBgSBBgyBs§SBBIi3BSS8SSg88gg8BS5  ^         BBBgiBBBBBagBBHggBBSgBSg  ^ 

□□CDaffiDDDBaaDDDDDfflQDaBDa  OJ. 


DBBi5g5nbiigBBBDannn£nnRnnnnSnRSRP2PRRPSSSHR9g°"°°D®D°DDDS 

Fig.  14. 

twill  runs  forward  and  backward  in  the  order  of  draw- 
ing-in. 

Instead  of  the  symmetrical  union  of  the  two  twill 
lines  as  obtained  by  the  pointed  drawing-in  draft,  a  break 
occurs  in  the  weave,  making  the  point  of  junction  dis- 
tinct. The  new  twill  line,  especially  in 
SBBg  balanced  twills,  begins  with  a  sharp  break 
BSSaggBBgK  ^g^i^st  the  old  Ime,  Fig.  15.  Where  the 
sHiigiii  reverses,  the  last  thread  of  one  twill 

'°°f'g'T5'"'°  ^^^^  ^^^^^  opposition  to  the  first  thread 
of  the  succeeding  twill  line.  The  risers 
of  one  thread  come  opposite  the  sinkers  of  the  other 
thread.  The  twill  can,  of  course,  be  run  in  either 
direction  as  far  as  desired.  Figs.  12,  13  and  14  show 
three  variations  of  the  broken  draft. 

In  most  cases  the  broken  draft  is  preferable  to  the 
pointed,  and  is  much  more  frequently  used.  The 
former  gives  a  better  interlacing  of  the  threads  and  a 
better  junction  of  the  twill  lines  than  is  possible  with 
a  pointed  draft. 


□■■■GO  

lUQaBQBBBaa 
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5.  INTERMITTENT  DRAFT 

This  is  a  straight  draft  with  this  difference,  that  at 
short  intervals  a  certain  number  of  shafts  are  skipped, 
the  number  depending  on  the  weave  to  be  used.  Fig. 
16  shows  an  intermittent  draft  on  four  shafts,  in  which 

Fig.  16.  Fig.  18. 

Dmuammaamanmaamm 
mmoamaamaommamma 
■□□■□□■■□■■□■■□a 

DDDIinDBDDBDDBDDDDnDfflDDBOaaDDBQDa  tfi'  □□■■□■■□■■□□■DDB 

DOHaaBDasDaQQGOBDDSGDBDDBDaaaonB  05  aumaumoamaamaomm 
nmaamaDaoaamicamGamaauDaDaaamoaua  to  bbqqbqdbddbbdbbq 

■□□□□DDBDDffiaDBQDIlDD'JDOaBaOSgaaBaa  h- 


noaanfflnDDHDDDffinoanaoDDDfflnaaBDDDffiaaDaDDDDasiaDDiioa  Ci 

□□□□scDOfflQnDsiaDQDDDnDDffiaanoDfflaoDfflaDDiiDDaaaaDDaisa  or 

DDaKDDDSjDODDDDDDDSlDaCHDQDODDDllDGDSlDnQafiDaDDaDDnDIB 
□□HiaDUffiDDOQDaaDDfflOaaffiDDQSSDaaDGGDDDISDDDffiDDDBDCCDa  OS 
DBaDDQDDODaSDaaHDnDBDDDOdiiaDOaDaDaDeBaDDiaaDDfflOGDa  to 

BOQaDDaaDDfflDDDiiaQniiDaaDDDaBQaaMnocoDaDaDaiQDDBaaQ 
Fig.  17. 

the  draft  is  broken  every  four  threads.  This  style 
of  drawing-in  enlarges  the  pattern  to  a  greater  or  less 
extent,  as  compared  with  a  straight  draft.  Thedirec.- 
tion  of  the  intermittent  draft  can  be  changed,  as  illus- 
trated at  Fig.  17,  which  shows  a  draft  on  six  shafts, 
reversed  at  the  end  of  every  twenty-four  threads. 

The  number  of  shafts  skipped  to  produce  a  break  in 
an  intermittent  draft  depends  on  the  weave.  Thus 
one  shaft  is  skipped  on  a  ^ — 2  twill ;  two  shafts  on  a 

ciDDanDDDDDanaanDaDDODDnDDaDDDDnDPDDDDCD»nnDBDODanoaBDDD»!DODai2 

DDDDDaDDDDDDDDaaDDDDODODDaODaDDODDBDDDSaODBaaDBaDDBaODJDqagg 
aDaDQDanaDODDDDDDDGDDQDDDDQaDBOaaBDDDBnODBQQCaiDQDanDQDDnaDDD 
DaDDDDCDDDODDDDDDaDDDDaDBDDOSDDDBDDOBaDDBDDaDDDDODnDDDaODQDa 
□□□□□□□□□□□DDDDODaDaDDCBODaBDaDBDDnffiODDDaDnDDDDODDQDODOnaDDp 
□DODDDDDaDDDDDBDOOBDDDBDDDfflDnaBDCCDDOnaDDODlJDDDDDDODDDDDDaDg 

□□□□□□□□cBaDDBaDDfflDDDBDDDBGaaaDaaDDaDnDQDDoaaDDDaoDanoaoaoDg 

DQQDBDDaBDDiIlBDaDEQaDBDQDDaaDaQDnDDDDDDDDnaDDDaaDDDDDOaDDDgQg 
ODDBDDDfflDDDBDDDBDDDQDODDaCDDCDDDaDDOanCDDDDDDGQDDnaCjaDGQDggffl 
□□BDaDBDQDBaDDDDaaaDDDaDDDDQDnDDDDCDQDDaanDDDDGaDaaCQDBDggBD 
DBDDDIBaaDDDDQGaDaaDaDDDDaQDDDDDDDODDaDOaaQDaODaaaBDDDBDggEDD  ^ 

maooaaDaDaaaaaaQaaDDaapDDODaoaaaaoacaaaaaaaDmaaaBaaauoaomDaa  * 

Fig.  19. 
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twill ;  and  three  shafts  on  a  ^—4  twill,  to  obtain 
the  desired  break.  Fig.  1 8  is  the  weave  pattern  obtained 
with  a  2 — 2  twill  and  the  drawing-in  draft  at  Fig.  16. 
The  first  and  last  threads  in  an  intermittent  draft 
should  break  with  each  other. 

Peculiar  effects  result  from  carrying  each  group  of 
threads  forward  in  progressive  order,  as  shown  at 
Fig.  19,  in  which  the  drawing-in  of  each  group  is  begun 
1  shaft  in  advance  of  the  preceding  group. 
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6.  MANIFOLD  OR  CORKSCREW  DRAFT 


This  draft  is  used  where  each  twill  line  is  formed  by 
alternate  threads,  Fig.  23.  It  is  especially  effective 
where  the  warp  is  dressed  1  light,  1  dark,  each  color 
forming  a  separate  twill.  An  even  number  of  shafts 
is  divided  into  two  equal  groups,  one  including  the 
odd-numbered  shafts,  the  other  the  even-numbered. 
With  eight  shafts  each  group  consists  of  four  shafts. 
The  odd-numbered  threads  in  the  warp  are  drawn  in 
straight  on  alternate  shafts,  beginning  with  shaft  1. 
The  even-numbered  threads  are  drawn  in  straight  on 
alternate  shafts  beginning  with  shaft  5.  Fig.  20 
shows  a  manifold  or  corkscrew  drawing-in  draft  on 

Fig.  20.  Fig.  21. 


eight  shafts,  in  which  the  two  sets  of  shafts  are  dis- 
tinguished by  different  marks. 

A  better  junction  of  the  two  twill  lines  is  obtained 
with  an  uneven  number  of  shafts,  7,  9,  11,  etc.,  because 
of  the  overlapping  of  the  floats  of  adjacent  warp 
threads.  The  drawing-in  of  the  threads  for  one  of  the 
twills  (threads  2,  4,  6,  8,  etc.)  is  begun  on  the  shaft 
following  the  larger  division  of  the  whole  number  of 
shafts.  For  example,  when  nine  shafts  are  divided 
into  two  parts,  1  to  5  and  6  to  9,  the  first  twill  begins 
on  shaft  1,  the  second  twill  on  shaft  6,  Fig.  21.  Fig.  23 
is  the  corkscrew  weave  obtained  with  a  9-leaf  ^ — 4 
twill  and  the  drawing-in  draft  shown  at  Fig.  21. 


Fig.  22. 
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To  combine  three  twills  the  shafts  are  divided 
into  three  parts;  for  example,  12  shafts  into  3  divi- 
sions of  4  each.  The  drawing-in  is  begun  with  the 
first  thread  on  the  first  shaft  of  the  first  group,  the 
second  thread  on  the  first  shaft  of  the  second  group, 
the  third  thread  on  the  first  shaft  of  the  third  group  ; 
as,  1,  5,  9,  2,  6,  10,  3,  7,  11,  etc. 

A  better  effect  is  obtained  by  using  a  number  of 
shafts  that  cannot  be  divided  into  three  equal  groups, 
using  the  largest  group  for  the  first  twill.  Fig.  22 
shows  an  example  of  such  a  draft  on  14  shafts,  begin- 
ning 1,  6,  11,  etc.  If  the  warp  is  dressed  1  black, 
1  gray,  1  white,  three  twills  of  different  colors  will 
be  formed  in  the  cloth,  the  first  black,  the  second  gray 
and  the  third  white.  The  three  twills  are  distin- 
guished on  the  draft,  Fig.  22,  by  three  different  marks. 


7.  GROUPED  DRAFT 

This  style  of  drawing-in  is  often  used  for  the  pro- 
duction of  striped,  checked  and  other  fancy  effects 
for  which  two  weaves  are  used,  the  threads  of  one 


gSSSBggS§gg88SS8Sg8Sgg88S8S8gg§g8S5SSSS38S5'§S'§§§§§§§S 

■□□□■□□□■□Da«DaaaaDaDDQODDaQaaDQ»aaDB"ga«aaQ«58aa888888n88888S8 

Fig.  24. 

weave  coming  on  one  set  of  shafts,  and  those  for  an- 
other weave  on  a  separate  set.  Fig.  24  shows  a  grouped 
draft  on  8  shafts,  16  threads  being  drawn  straight  on 
each  half  (4)  of  the  shafts  to  form  the  complete  pattern. 


8.  DIVIDED  DRAFT 

This  style  of  draft  is  much  employed,  both  for 
double  warp  and  double  warp  and  filling  fabrics. 
The  face  and  back  threads  are  drawn  on  separate 
groups  of  shafts.  Fig.  25  shows  a  divided  draft  for 
which  the  warp  is  dressed  1  face,  1  back.    The  four 
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front  shafts  carry  the  face  warp;  the  other  eight 
shafts,  the  back  warp. 

If  the  warp  is  dressed  2  face,  1  back,  with  the  face 
and  back  each  carried  by  five  shafts,  the  draft  will 
be  as  shown  at  Fig.  26,  the  face  warp  coming  on  the 

nBoacaoGiDODaaDnqg- 

DDDDOffiaDaDDQDDaa  naDDflBDoHdnDDnaaDDODIBDODODDDaDD 

□□□DCiaDDgfflggDDQa  noHDODmaDfflHaaDQoaDoaDaoDfflaana 

DDDDODDDgDDSDgDg  nQmnnQaDDDQOWODDDnDDDDDDaODffla 
□□□□□□□□□□gggSDO  SnnnODDDBDDDDDDIIDDDDDOnBDDDDag 

□□□aaaaDDgggDDDffl,  □□■□□□□□□■□□□□□□aBcraaDDDaDDDDa 
DOBDaaaDggsgSSRS  DDQanBaDDdaSiiDOQaDDaBDaDODDBga 
BBBSSBSSSSSBSSSS.  SdBaB5«gaaaoaD»DOQODU«Daaoaq.QP 

Fig.  25.  Fig.  26. 

five  front  shafts,  and  the  back  warp  on  the  five  back 
shafts.  The  shafts  carrying  the  face .  threads  are 
usually  hung  next  to  the  reed,  as  the  weave  for  the 
back  threads  is  generally  easier  than  the  face  weave. 
If,  however,  the  back  warp  is  the  weaker  yarn,  it 
should  be  drawn  on  the  shafts  nearest  the  reed. 


9.  COMBINATION  DRAFT 

The  various  methods  of  drawing-in  are  frequently 
combined  in  one  draft  for  the  production  of  weave 
patterns.  The  variety  of  these  patterns  is  unlimited 
and  it  is,  therefore,  impossible  to  give  a  general  idea 
of  them  from  a  few  examples. 

The  nine  classes  of  drawing-in  drafts  described 
above  form  the  groundwork  for  all  drafts.  In  the 
chapters  which  follow  it  will  be  shown  how  these 
methods  of  drawing-in  should  be  employed.  It  must 
not  be  understood,  however,  that  every  possible  weave 
pattern  can  be  made  with  the  examples  given.  Many 
variations,  both  in  the  number  of  the  shafts  and  in  the 
grouping  of  the  threads,  will  be  found  necessary  in 
practice. 

Many  requirements  must  be  taken  into  considera- 
tion in  deciding  upon  the  number  of  shafts  and  the 
order  of  drawing-in  for  a  particular  pattern.  Among 
them  may  be  mentioned  the  following : 

1.  The  drawing-in  draft  should  be  as  simple  as 
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.  possible  in  order  to  facilitate  the  work  of  the  drawer- 
in  and  weaver. 

2.  The  number  of  shafts  should  be  as  small  as  prac- 
ticable. Closely  set  cloths  require  a  larger  number  of 
shafts. 

3.  The  distribution  of  the  threads  on  the  different 
shafts  should  be  as  uniform  as  possible. 


Fig.  29. 


Fig.  27.  Fig.  28. 


4.  The  draft  should  contribute  to  the  formation  of 
a  clear  shed. 

5.  Relieving  the  strain  on  the  warp  yarn.  The 
threads  with  the  least  number  of  intersections  in  the 
weaves  are  drawn  on  the  back  shafts.  The  shafts 
carrying  the  least  number  of  threads  are  placed  as  far 
back  as  possible.  The  best  method  of  drawing-in 
for  a  particular  fabric  can  be  determined  only  by 
experience  and  a  study  of  the  various  kinds  of  weaves. 


DRAFTING  WEAVES 


The  weave  draft  or  plan  for  interlacing  the  warp 
and  filling  is  drawn  on  cross  section  or  ''point"  paper, 
which  has  upright  and  horizontal  lines  at  regular 
intervals  intersecting  each  other  at  right  angles  and 
forming  small  squares,  each  of  which  represents  the 
intersection  of  a  warp  and  a  filling  thread. 

Each  space  between  the  upright  lines  represents  a 
warp  thread.  Each  space  between  the  horizontal 
Hnes  represents  a  filling  thread.  The  marks  or  points 
in  the  small  squares  indicate  whether  the  warp  or 
filling  comes  to  the  face  at  that  point. 

Throughout  this  work  a  mark  on  a  draft,  unless 
otherwise  stated,  indicates  that  the  warp  is  raised 
above  the  filling  at  that  point  of  intersection.  The 
exceptions  to  this  rule  are  found  when  it  is  better  to 
indicate  the  filling  floats  by  marks,  as  for  broche 
effects. 

TWIST  OF  YARN 

It  is  evident  that  a  thread  can  be  twisted  in  either 
one  of  two  directions,  Figs.  30  and  31.    The  simplest 


Fig.  30.  — Right  or         Fig.  31.  — Left  or  cross-  Fig.  32. 

openband  twist.  band  twist. 

method  of  designating  the  direction  of  the  twist  is 
by  the  terms  ''right"  and  "left."  Unfortunately  the 
practice  in  this  respect  is  not  uniform.    The  same 

12 


DRAFTING  WEAVES 


13 


direction  is  styled  ''right"  by  a  part  of  the  trade,  and 
''left"  by  another  part.  The  more  common  custom 
is  to  call  the  twist  at  Fig.  30  right-hand ;  that  at  Fig.  31, 
left-hand.  This  seems  to  be  the  almost  exclusive  prac- 
tice on  the  continent  of  Europe  and  in  the  cotton 
and  cordage  industries  elsewhere.  This  custom  will 
be  followed  in  this  work  when  referring  to  "right" 
or  "left"  twist. 

The  twist  at  Fig.  30  is  also  called  "openband"; 
that  at  Fig.  31,  "crossband."  This  method  of  indicat- 
ing the  direction  of  twist  was  derived  from  the  old 
method  of  spinning  yarn  by  hand.  The  thread  is 
twisted  in  one  direction  when  the  band  running  from 
the  wheel  to  the  spindle  is  straight  or  open,  and  in  the 
opposite  direction  when  the  band  is  crossed.  The 
spinner  turns  the  wheel  by  hand  so  that  the  top  of  the 
wheel  moves  to  the  right  or  away  from  the  spinning 
spindle. 

SET  OF  THREADS 

The  set  ordinarily  should  be  as  near  as  possible  the 
same  for  both  warp  and  filling.  If  the  warp  is  set 
too  close,  it  is  impossible  to  drive  the  filling  uniformly 
into  the  fabric,  and  the  goods  may  show  ribbed  or 
grooved  effects  crossways  of  the  cloth.  This  result  also 
follows  when  the  filling  is  materially  heavier  than  the 
warp.  On  the  other  hand,  if  the  warp  is  coarse  with 
an  open  set,  while  the  filling  is  fine  with  a  close 
set,  the  streaks  or  ribs  will  run  lengthways.  Ribbed 
effects  are  sometimes  made  purposely  by  alternating 
coarse  with  fine  yarn  in  warp  or  filling. 

Broadcloth  is  woven  very  wide  as  the  weight,  handle 
and  finish  of  the  fabric  is  largely  the  result  of  shrink- 
age by  fulling.  The  loom  width  of  wool-dyed  and 
piece-dyed  broadcloths  varies  from  85  to  95  inches  for 
6/4  goods. 

To  facilitate  the  felting  of  broadcloths  and  improve 
the  face  it  is  better  to  make  the  warp  and  filling  of 
opposite  twist. 


THE  PLAIN  WEAVE 


This  work  will  treat  of  the  interlacing  of  two  sets 
of  threads  intersecting  each  other  at  right  angles. 
The  yarn  running  lengthways  of  the  cloth  is  the  warp ; 
that  running  crossway^  and  carried  by  the  shuttle 
is  the  filling  or  weft.  The  order  in  which  the  warp  and 
filling  interlace  each  other  is  the  weave. 

Weaves  are  divided  into  three  primary  classes : 

1.  Plain. 

2.  Twill. 

3.  Satin. 

From  these  three  classes  are  derived  an  innumerable 
number  of  other  weaves,  known  as  mixed'  or  derivative 


Fig.  3;i.  Fig.  34.  Fig.  35. 


weaves.  Where  two  or  more  weaves  are  used  for  the 
same  fabric,  the  resulting  weave  is  called  a  combina- 
tion weave;  and  the  fabric  is  called  fancy,  as  distin- 
guished from  plain  goods  made  with  but  one  weave. 

The  plain  weave  is  also  called  the  taffeta  weave  in  silk 
weaving,  and  is  frequently  designated  as  the  cotton" 
weave.  It  is  balanced,  that  is,  the  warp  and  filling 
come  to  the  face  to  the  same  extent.  The  weave  covers 
two  warp  and  two  filling  threads.    At  each  pick  each 
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alternate  warp  thread  is  raised  above  the  filling  thread, 
the  other  warp  threads  being  under  the  filling.  This 
order  is  reversed  at  the  next  pick.  For  example,  at  one 
pick,  warp  threads  1,  3,  5,  7,  etc.,  are  raised  and 
threads  2,  4,  6,  8,  etc.,  are  lowered  in  the  shed.  At 
the  next  pick,  threads  1,  3,  5,  7,  etc.,  are  lowered  and 
threads  2,  4,  6,  8,  etc.,  are  raised. 

Fig.  27  shows  the  manner  in  which  the  threads  are 
interlaced  in  a  plain  weave.  Fig.  28  is  a  draft  corre- 
sponding to  Fig.  27,  and  in  which  the  shaded  squares 
indicate  that  the  warp  is  raised  above  the  filling. 
The  blank  squares  indicate  that  the  warp  lies  under 
the  filling.  Fig.  29  is  a  longi- 
tudinal section  of  a  cloth 
woven  with  a  plain  weave  ^ 
and  showing  two  adjacent  ^ 
warp  threads,  marked  1  and  * 
2.  The  black  circles  are  the  2 
ends  of  the  filling  threads.  2. 

A  warp  set  with  40  to  50 
threads  per  inch  can  be  woven 
easily  with  a  plain  weave  on 
two  shafts.  A  better  shed  can 
be  obtained  and  the  strain  and  friction  on  the  yarn 
reduced  by  increasing  the  number  of  shafts  as  the 
set  becomes  closer.  A  general  rule  is  to  have  not 
more  than  20  to  25  threads  per  inch  on  each  shaft. 

Cloth  woven  with  a  plain  weave  has  a  finer  appear- 
ance and  harder  feel,  and  is  smoother,  but  possesses 
less  elasticity  than  fabrics  woven  with  other  weaves. 

Fig.  32  shows  a  plain  weave  in  which  the  warp  twist 
is  right  or  openband  twist.  Fig.  30,  and  the  filling  twist 
is  left  or  crossband  twist.  Fig.  31. 

Tricot  effects  can  be  made  with  a  plain  weave  by 
arranging  the  threads  in  both  warp  and  filling,  1  right 
twist,  1  left  twist.  To  keep  the  two  kinds  of  yarn 
separate  in  weaving,  one  is  usually  tinted  slightly 
with  aniline  so  it  can  be  distinguished  from  the  other. 


THE  TWILL  WEAVE 


A  characteristic  of  the  simplest  form  of  the  twill 
weave  is  that  the  float  of  each  filling  thread  is  set  one 
warp  thread  to  the  right  or  left  of  the  float  of  the 
preceding  filling  thread.  For  example,  the  3-shaft 
twill  running  to  the  right,  Fig.  37,  is  formed  by  but  one 


Fig.  37. 


Fig.  38. 


Fig.  39. 
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Fig.  40. 
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Fig.  42. 


warp  thread  being  raised  in  one  place,  the  threads  on 
both  sides  being  lowered.  The  first  warp  thread  is 
over  the  first  filling  thread,  then  the  second  warp  thread 
is  raised  over  the  second  filling  thread,  the  third  over 
the  third,  etc.  Each  filling  float  is  one  warp  thread  to 
the  right  of  the  float  of  the  preceding  pick.  By  this 
progressive  order  of  interlacing  the  warp  and  filling, 
raised  or  ribbed  lines  are  formed,  running  in  a  diago- 
nal direction. 

The  slant  of  this  twill  line  is  influenced  by  the  set 
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of  the  warp  and  filling.  If  the  threads  per  inch  in 
the  warp  are  equal  to  the  threads  per  inch  in  the  fill- 
ing, the  line  of  this  twill  will  be  at  an  inclination  of 
45°.  If  the  warp  set  is  closer  than  that  of  the  filling, 
the  twill  line  will  approach  the  perpendicular;  if  the 
filling  set  is  closer,  the  twill  line  will  approach  the 
horizontal. 


Fig.  43. 

□□□□□ffiDQQOOllDDODD® 

BDaaffiDODDDaiDaDDDHD 
□□SBDDDDDiiDaaaDsiaa 

□□SDDDaCBaDQDpffiDDa 
□BODDDaisiaDDDDiDDaa 
ffiDDaDDgODDDDSeDDDaa 

DaaDDSinDDDaisDaDaDii 

□□□□KDODnaffiDODDOBD 
□□□aiDDODDgJDDDDDaDO 
□DSIDODDniSDDDODSDDD 
□BODODDWaDDDDfflDQDa 
.BDDDDDffiDDDDDaDQQDa 
□  □□□□■□□□□□SBDDDaaiB 
□□□□■□□□□□BDDDDQaia 
DDDBaDODDfflDDDDDaiDQ 

DamoQaaamaanaamoaa 
Dmaaooamaaoaamaaaa 

■□□□DDSDDDDDBDDQDQ 


Fig.  44. 
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Twill  weaves  are  classified  as  follows : 

1.  Uneven. 

2.  Balanced. 

Uneven  twills  are  those  in  which  the  warp  comes  to 
the  surface  to  either  a  greater  or  less  extent  than  does 
the  fining.    If  the  warp  predominates  on  the  face, 
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the  weave  is  called  a  warp  twill.  If  the  filling  predomi- 
nates, it  is  called  a  filling  twill. 

Fig.  36  shows  the  intersection  of  the  warp  and  fill- 
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ing  in  the  3-leaf  filling  twill  at  Fig.  37.  Other  exam- 
ples of  uneven  twills  are  shown  at  Figs.  37  to  82. 

Balanced  twills  are  those  in  which  the  warp  and 
filling  come  to  the  surface  to  the  same  extent. 

Fig.  83  shows  the  intersection  of  the  warp  and  fill- 
ing for  the  4-leaf  balanced  twill  at  Fig.  84.  Other 
examples  of  balanced  twills  are  shown  at  Figs.  85  to  99. 

All  regular  twills  covering  an  uneven  number  of 
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GaaGaGBBBBGGGXGGaOKBXBGa 
GGBGGGGaaBBGGGXGGGGBBBHa 
aaGBGGGGBaBaGGGBGGGGHRieB 
aGaGBGGaGaaflBGGGBGGGCaBB 
BBGGGBGGnGaBBBGGGBGDGGBB 
■aaGGGanDGGBBBBGOGBaGGGa 

■■aaaoGBGGaaBBBBDGaaaaoa 

I 


4  1 


HBCGGBOBCGQBBSiaaGBCBDDaa 
BQQCXGSiGGDXXXaGGXaxGGGXa 
gGQXGXCGQXXXGGGSlGXGGaXXB 
OGBGBGGGXXBGCQXaxGGGBXXa 
gBQXGGGXXSSacaxnXGGGBKXaa 
HgXGGGXXXGaaxaKaGDXKBGGa 
DKGCaxXKGGQHaXGaQXXMGGaa 

HggGxxxaGGBaxDanxxxaGGHa 

□gnxxXGGUXGXGGGXXXGQGXGB 

ngxxxQGGXGXGGGXxxoaaxDxa 

gxXXGGaXGXGGGXXXQDGXaXGG 
.gXXGGGXGXGGDXXXGGGXGXGGG . 
aBGQOaGBGGaaKXGGGXnxGGGX 

BQgrBaaGGDaaxDGGxoxaaaxx 

DQLjBQBGGGBBBGaaxCXaaQXXa 

QgBGBGaaBBBGaDxoxaaaxxxa 
OBaBaGGBBBaGaxaxGaoxxxaa 

BQBGaaBBBGGGXDXaaQXXXGGa 
CBggGBBBaGQBDXGQDXXXanGX 

BgggBBBGQGBaBGGGxxxDaaxa 

gGGBBBGGGBaBGGaxxXGDaXGK 

QgBBBGGaBGBaaaxxxDaaxGBG 
gSSBGaoBaBGGaxxxQGaxcBGn 
■bbgggbgbgggxxxgggxgbgqd 

Fig.  77. 


QBBBXRXaGBGGGHB'BKBSiaOBaa 
GQXXXXXBGGXGGGBBXXXXGGBQ 
GGGXXXXXXGGXGGGBXXKXHGGH 
8GGGXXXXXXGGXGGGXXXBXBGG 
GXGGGXXXXXXGGXGGGBXXBBBG 
GGXGCGXXXXXXGGBGGGRXXXBB 
BGGXGGGKXXXXMGGKGGGXMKBH 
XXGGXGGGXXXXXXGGKGGG8XX8 
KXXGGXGGGXXBXKXGOBGGGBBH 
KXXXaOXaOGKXHSSXXaGBGGGKB 
KXXXXGGXGGGXXXXXXGGXGGGB 
_KXXXXXaaXGaGKBXXXXQGXGGG 
GBBBBBBGGBGGGBXBXXXGGXGG 
GGBBBBBBGGBTiGGXXXXXBGGBG 
CGGBBBBBBGGBGGGXXXXXXGGB 
BGGGBBBBBBGGBGGGXXXXXHGD 
GBGGGBBBBBBGGXGGGXMKBXBG 
□GBGGGBBBBBBGGXGGGBBXXKB 
BGGBGGGBBBBBRGGBOGGMBBKB 
■BGGBGGGBBBBXXGGXGGGKBBB 
BBBGCBGOGBBBKMBGaBOGGHBa 
BBBBGGBGGGBBXXXXOCBGGGBB 
BBBBBGGBGQGBBKSiHBGaBOaaB 
■BBBBBGGBGGGHBBBBBGGBaaO 


Fig.  78. 


6  1 


threads  are  necessarily  uneven,  and  those  with  an 
even  number  may  be  made  uneven.  Regular  balanced 
twills  can  be  formed  with  only  an  even  number  of 
threads  in  the  weave  pattern. 

The  line  of  a  twill  can  be  run  either  to  the  right, 
Fig.  33,  or  to  the  left.  Fig.  34.  The  directions  of  the 
twill  and  twist  of  the  yarn  have  a  great  influence  on 
the  appearance  of  the  cloth. 

A  twill  to  the  right  throws  up  and  makes  more 
prominent  a  left- twist  warp  ;  it  throws  down  and  makes 
less  prominent  a  right- twist  warp. 
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A  twill  to  the  left  throws  down  and  makes  less  promi- 
nent a  left- twist  warp ;  it  throws  up  and  makes  more 
prominent  a  right- twist  warp, 

A  twill  that  runs  to  the  right  when  the  warp  threads 
are  in  a  perpendicular  position  will  be  found  to  run  to 
the  left  when  the  cloth  is  turned  one  quarter  around 


Fig.  79. 

13  11 

1     1    3  §" 

aKxscnKnnaxGDGssQxsesiastaDDsjDDDa 

K»SXQXQDaXDar.5«CXXXOKQGDS«DaGS«Q 
XKGXDCaXGQDXGXXXaxaQQXDGGXQX 

BiDxaoaxciDaxcxxxoxGaaxGCGxaxx 
GXGC  GxaaaxoxxxnxDDDxGaaxaxxss 
KQGaxaaaxaxxxaxacaxDcaxDxxxa 
aGoxaaaxGxxx;jxacaxaDGXDxxxDX 
aDxaaaxaxxxGXDaQxaaaxQxxxQXG 
GxaGGxcxxxaxaanxcGGxaxxxaxaa 

XGGGXCXXXGXaGaXDDGXGXXXQXaaG 
GQGXGXXXGXa-iGxaQaXGXXXaxQGGX 
DGXGXXXGXGGGXGGGXOXXXGXGCGXG 

GXDxxxGXGaaxcaaxQxxxaxaGGxaG 

. XUXXXGXCGQxaGGXGXXXGXGGaXGGG 
□■■■GBGGGBGGGUGXXXDXGGGXGGGX 
■■■QBGQQBGGCHDXXXaXGGGXGGGXa 
■■GBCGGBGGGBGBXXGXGCGXGGaxGX 
■QBGGGBGGaHaBBXQXaGGXGGGXGXX 
□■QGGBGGGBOBBBGXnGGXCGGXnxXX 
■GGCBGGGBGBBBGBGCGXGGGXGXXXG 
QDGBGGGBGBBBCBGQGXGaGXaxxxaX 
aaaGGGBGBBBGBGGGXGGGXGXXXGXG 
aBGGGBGBBBCBGGaXGGGXGXXXGXQa 
BGGGBGBBBGBGGGXGOGXQXXXGXaaa 
OaGBGBBBGBGQGBGGaxGXXXQXGGGX 
DGBGBBBGBQGGBGGGXaxXXQXaGGXa 
□■QBBBaBGGGBGGGXGXXXGXGGaXGG 
■□■■BGBOQGaGGGXaxXXGXGGGXGGG 


1 


Fig.  80. 
3  1 


■■BBDDGBGGGBGDGBBBBBGGGBGaGBaaGB 
BBBGGCBGGGBGGGBBBBBGGGBGGGBGGGBB 
BBDGGBGGGBGGGBBBBBGGGBuGGBGaaBBB 
BGGGBGGGBGGGBBBBBGGGBGGDaGGGBBBa 
OGGaGOGBOGGaaBBBanaBJGGaGaGBBBBB 

GGaGGGBGOGaBaBBGOGaGGGaGGaaaaaaG 

□BGGGaGGGaBaBBGOOBGaGBGGOBBaaaGD 
BGGGaGGGBaBaaGGGBGGGBGaGBBBBBGaG 
GGGBGGGaaBaBGGGaGGGaaGGBBBBaGGGB 
GGBGaGBaaaaGGGaGGGaGGGBBaBBGGGaG 

GaaGaBBBaBGaGaaaGBnGGaaaaaGGGBaG 

BGDGBBBBBGGaaGGGBGGGBBBBBOGGBGGG 

□GGaaaaanQGaGaGaGGDaBBBBGOGaGGGa 

UGBBBBBGGGBOGGBOGGBBBBBGGGBGGGBG 
GBBBBBGGGBGDnaaaGBBBBBGGGBGGGBGG 
BaaaBGGGaGGGaGaGBaaaBGGGaGGGBGGG 
'aBBBGGGBGGGBGGGaBBaaGaGBGGGBGGaa 
BBBGGGBGGGaaaGBBBBBGGGBGGGBGGGaB 

aBGnGaGGGaGGaaBBBaaaGaGGaaaGGBBB 

aGGGaGGGBGGGaBBaaGGGBGGGaaaGaaBB 
GGGBGQGBGaGBaBBBOGGaGGGaGGGBaaaa 
GGBGGGBGGGBBBBBaaaBGGGBGGOBBBBBG 
GBGGGBGGnBBBBBCiaGBaaGaaGGBBBaBGG 
BGGGBGGGBBBaBGDGBGGUBaGGaaBBBGOG 
GGGBGGGBBBBaOGCiBaGGBGGGBBBBBaOGB 

GGaGGGaBaBaGaaBaaGBGaGaBBBBGGGBO 
GaGGGaBBBaGGGBGaaaaGGaaaaaGGGaGa 

aGGGaBBBaaGGaaaGBDGGBBBBaGGGBGGO 

GGriaaaaaGGGBGGaBaQGaaaBaGGGBGGGa 

GGBaaBaGGGBGGGaGnaaBBBBGGGaGGGBG 

□BBBaaaGGBGGGaaoDaBaaBaQOBGGGBGa 
uaaaaGGaGaaBGoaaaaaaaQGaaQGaaaa 

I 

Fig.  81. 


3  113 
□HBSDnGBaKGXGGGHXKQGGHGKQHDa 
agxXXGQQXGXaXGGGXXXGGQIOGKOBia 
DjjaxxXGGaXGXaXGGGXXXGGGXGKGH 
KGaaxxXQGGXGXGXCGCXXXGGQXQHG 
□XGGGXXXGQGXGXOXGGGXXXGQGXGBI 
HGXOGGXKXGGGXGXGXGGGXXteGGGXG 
GKGKGGGXSlKQGGXGXJXGGaxXXGGGH 
XGBGXGGGHKXGGGXGXQXGGGXXXGGa 
GXGXQXaGGKXXaaGXQXGXGaaxXXGG 
GGXaxGXGGGHXXaaQKGKGXGGGXXXa 
GGGXGXGXGGGXXXGGaXGXaXGQGKXBl 
KGGaxaXGXGCaxxXGCGXaKaXGGGXSB 
XXGOGXGXGXGGGXXXaOGXQXQXGGGS* 

KxxGGaxaxGXGaaxxxGGQxGxaxaaa 

"GBBBGaGBGBOBDGGXXXGGGXaxGXaG 

aGBBBaGGBGBDBaaaxxxGGOxaxaxa 

GGQBBBGGaBaBGBGaGXXXGGaxaXGK 
BGGGBBBQGCBCBGXGGGXXXGGGXaXG 
GBGGGBBBGGGBLiBGXGGGXXXGGLiXGBl 
BGBnDDBBBnGGBaXGXGGGXXXGaaxa 
OBGBGGGBBBGGQXGXGXGGGXXXGGGia 
BGBaBGGGBBBQGGXaxaxaGGXXXDGa 
GBGBGBGOGBBBGGQXGXGXGDQXJeXGD 
GGBGBGBGQGBBBGGGXGXaxGQGXXXn 
GQGBGBGBiGGaBBanGCXGXDXaGGXXK 
BaQGBGBGBGGGBBXGGGXQXCXGaaxXi 
BBGOGBGBOBGGUBXXGCGxaXGXGaaX 
■BBGGUBGBGaaGGXXXGGGXGKQXQaa 


IGI 


1113  3 

■GaaoGBQaGaaaGBGaGanGnBGa 
GGBaacaaaGaGGGBaGGaaBaaGBGaaGaaa 
GGGBBBGaGaGaaaGBGaGBaaGBnaGBGaGB 

BGGGBBBGBQBGBGGaBGnGBBBGBGBaBaQQ 
aBGGGBBBGBGBOBGGGBGGGBBBCBGBGBGG 
QGBaGGBBBGBGBGBGGUBGGUBBBGBGBaBn 
QGGBGGGBBBGBGBaBGGGBGGGBBBGBGBGB 
BGGaBaGQBBBGBGBnBGaGBGGGBBBGBaBG 
GBGGQBGaGBBBGBGBGBGGGBGGCBBBDBQB 
■GBGGQBQGGBBBGBGBGBGGGBGGGBBBGBa 
□BCBGGGBGGGBBBGBGBGBGrGBGGGBBBGB 
BOBGBGGGBGaGBBBGBGBGBaaaBGGGBBBa 
GBGBGBGGGBGGGBBBGBGBGBGGGBGGGBBB 
BGBGBGBGGGBGGGBBBGBGBGBGUGBGQGBB 
BBGBGBGBGGGBGGGBBBGBGBGBGGOBGGCa 
BBBGBGBGBGGGBGGGBBBCBGBGBGGGBGaa- 
'GBBBGBGBGBGGGBGGGBBBGBGBGBGGGBGG 
GGBBBGBCBGBGGaBGGaBBBGBGBGBGGaBa 
GQGBBBGBGBGBaaGBGGGBBBGBGBGBaaaBl 
BGGGBBBGBGBGBGGGBGGGBBBGBGBGBGGa 
GBGGGBBBGBGBGBGGGBGGGBBBGBGBGBGa 
GQBaaaBBBGBGBQBaaDBGGGBBBGBGBGBn 
aaDBaOQBBBQBaBGBaGaBaGQBBBGBCBGB 
BGGGBGGGBBBGBGBGBGaaBGGGBBBGBGBD 
GBGaaBaGaBBBaBGBGBGJGBGQGBBBQBGB 
BGBGQGBGGGBBBGBGBGBGaGBGGaBBBaBa 
GBGBGaaBGaGBBBaBCB'.^BaGaBGGGBBBaB 
BGBGBGGGBGGGBBBnBGBGBGGGBGGGBBBa 
QBaBaBaaaBGGGBBBGBaBaBaOQBGGGBBB 
BGBGBGBOGOBGGGBBBGBGBGBGaGBGGGBB 
BBGBGBGBGGGBGGGBBBGBGBGBnCGBGGGII 
■■■□■OBGBGODBaaaBBBaBGBDBGaaBUaO 


I 

Fig.  82. 


to  bring  the  filling  threads  perpendicular.  Thus  a 
twill  runs  in  one  direction  in  relation  to  the  warp  and 
in  the  opposite  direction  in  relation  to  the  filling.  It 
is  the  custom,  however,  to  designate  the  direction  of 
the  twill  as  it  runs  when  the  warp  is  perpendicular. 
In  this  sense  of  the  term,  a  right  twill  will  have  the 
opposite  effect  on  the  filling  to  that  which  it  exerts  on 
the  warp.    Thus  a  twill  to  the  right  will  throw  a  left- 
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Fig.  83. 


Fig.  84. 


oaaDDBBaDaBDGMa 

■□OBBnDBBDDBBaOB 

■■□□■■□□■■□□■■aa 
□■■□□■■aaBanoBaa 
□□■■□□■■□□■■□□■a 
aaaaaaoaaDDBBaoB 
aauaaaaaaaDaaaao 
caBDaaaaaaaaaaaG 
□□aaooaaaaaagaaa 
aoDaBOGaaoDaaaDB 
.aaaaBaaaaaLioaaaa 
□aaDDaauoBBGaBBD 
□□BaaoBBDaBBaaBB 

BODBBGDBBDCBBOOB 
BBaDBBDQBBG'JBBDa 


Fig.  85. 


aBDaGBBBGGGBBBagGB 
BGnGBBBUGaBBBaGnaa 
□GDBBBGGGBBBGGGBBB 
□DBBBaGGBBBQGGBBBG 
aBBBGGGBBBGGaBBBGD 
BBBODGBBBGOGBBBGGa 
BBDGGBBBGGGBBBGGGB 
aDGGBBBGGGBBBGQQBB 
DaGBBaaaGBBBaGGBBB 
□GBaBOGGBBBGGGBBBG 
OBBaaGGBBBGaGBBBGa 
BBBGGGBBBQGCJBBBGGG 
-BaGGOBBBGGGBBBGQGB 
BGGGBBBGGGBaaaGGBB 
□GGBBBGGGBBBGGGBBB 
DDBBBGGGBBBaaGBBBG 
OBBBGGGBBBGGGBBBGG 
■■BODOBBBaGGBBBODO 
I 


□■■■■□GGGBBBBOna 
OaBBBBGGOOBBBBGa 
DOGBBBBGGGaBBBBG 
GGGaBBBBGGOGBBBB 
BOGOGBBBBDOOGBBB 
BBGGGGBBBBnGGCBB 
BBBOGaDBBBBOGGOB 
.■■■■GGGGBBBBGGaa 
nBBBBGGGGBBBBGGD 
OGBBBBGCGQBBBBGG 
OGGBBBBGOGGBBBBG 
GGGGBBBBGGGDBBBB 
BGGGCBBBBGGGGBBB 
BBGaaOBBBBGGGGflB 
BBBGGaGBBBBGGGGB 
IGGGGBBBBGODQ 


I 

Fig.  86. 


■BBBGGGGGBBBBBGDGGG* 
BBBGGGGGBBBBBGGGGGBa 
aaGGGGGBBBBaGGGGGBBa 
aGGGGGBBBBBGGGGGBBaa 
□aGGGBBBBBGGGGGBBBBa 
GGGGBBBBBGGaGGBBBBBG 
GGGBBBBBGCGGGBBBBBGD 
□GBaMBBGGGGGBBBBBGGG 
GBBBBBOGGGGBBBBBGGGG 
.BBBBBOGGOGBBBBBGGGGC 
BBBBGGGGGBBBBBaGGGGB ' 
BBBGGGnGBBBBBGGGGGBB 
BBGGGGQBBBBBGGGGGBBB 
BGGGCGBBBBBGGGGGBBBB 
GGGGGBBBBBGGGGGBBBBB 
aGUGBBBBBGGGGOBBBBBG 
□GOBBBBBGGGGGBBBBBGG 
□GBBBBBDGGGGBBBBBGGO 
GBBBBBGGGQGBBBBBGGOQ 
■BBaaOGOGGBaBBBGGaGG 


Fig.  87. 


■GBGGBBGBGGBBQBGQB 
□BGaaBGBGGBBGBGGBB 
BGGBBGBGGBBOBGGaa^ 
DGBBaBGGBBGaGGBBGB 
OBBGBGGBBGBGaaBGaG 
BBGBGGBBGBGGBBGBGO 
BGBGGBBGBGGBBGBGGB 
□BDGBBGBGGBBOBGGBB 
BGGBBGBGGBBGBGGBBG 
□GBBGBGGBBGBGGBBGB 
□BBGBGGBBGBGGBBGBQ 
.■BGBGGBBGBGGBBGBGG 
BGBGGBBGBGGBBGBOaB 
GBGGBBGBGGBBGBGGBB 
BGGBBGBGGBBGBGGBBG 
OGBBGBGGBBGBGGBBGB 
□BBGBOGBBGBGaflBGBG 
■BaBGGBBGaGDBBGBaa 


Fig.  88. 


Fig.  89. 

OBaBOBQaaaaaoBoo 
□GBaaGBGaGaaaGBG 

aDGBBBGBGGGaaBGa 
BGUGBBaGBGaGBBBG 

□BGGGBBaaaGaDaaB 
BGaaGaaBanaoGGBB 

BBGBGaGBBBGBGGGB 
.■■■GBGGGBBBGBOGO 
OBBBGBOGGBBBGBGa  o 
□GBBBGBGGGBBBGBG  ^ 

□QGBBBGBGQGBBBGB   

BGGGBBBGBGGGBBBG 
DBGGGBBBGBGGGBBB 
BGBGGGBBBCBGGGBB 
■BGBGGGBBBGBnGGB 
BBBPBDOGBBBGBGDn 


Fig.  90. 

BOBBGOaBBGBMoaoa 
□BBGGGBBGBBGGGBa 
aaGGGBaGaaGGGBBD 
BaaCBaGBBuGQBBGa 
□□GBBGBBGGGBBGBB 
□QBBGBBGQGBBCBBO 
□BBGBBGGGBBGBBOG 
.BBGBBGGGBBGBBGaa 
aOBBOGGBBGBBGGGB  »  o 
□BBGGGBaGBaaGGBa     ^  ^ 

aaQGaaBGaBGaGBBG  —  5 

BGGGBaGaBGGGBBGB  ^  ^ 
□□aBBCBBGQGBBGBB 
UOBBGBBGGGBBGBBG 
□■BGBBGGGBBGBBGQ 
■□□■■□□□BBOBBGDa 
I 


Fig.  91. 

OBGBBQBaGBCBBaBa 
□□BGBBGBGGBGBBGB 
BGGBGBBQBaGBGBBa 
□BGGBGBBGBGGBGBB 
BGBGGBGBBPBGGBGB 
BBGBGGBGBBGBGGBG 
GBBGBGL.BuBBL  :B  JCB 
_«aBBGBaaiaBBGBQD 
GaGBBnBGGBDBBGBG  . 
nOBGBBGBGGBGBBGB - 
■GGBGBBGBGDBGBBG  •- 
OBGGBGBBGBaGBGBB 
BGBGGBGBBGBGGBr.B 
BBGBGGBGBBGBGGBG 
UBBGBGGBGBBGBGGB 
■GBBGBGGBGBBGBGa 
I 


■□bbggbggbbgbbggbgdb 
□bbggbggbbcbbgabggbb 
bbggbggbbgbbggbggbbg 
■ggbggbbgbbggbggbbgb 
ogbggbbgbbggbggbbgbb 
□bggbbgbbggbgdbbgbbo 
■gdbbgbbggbggbbgbbgg 
□gbbgbbggbggbbgbbggb 
obbgbbggbggbbgbbggbg 
.bbgbbogbggbbgbbggbgg 
bgbbogbggbbgbbggbggb 
dbbggbggbbgbbgabggbb 
,bbaobggbbgbbgqbggbbg 
■bggbggbbgbbggbggbbgb 
ogbbqbbgbbggbggbbdbb 
□bggbbgbbggbggbbgbbg 
bggbbgbbggbggbbgbbgg 
ogbbgbbugbggbbgbbggb 
' cbbobbgdbggbbgbbggbg 
■bgbbggbggbbgbbqgbgd 

I 

Fig.  92. 
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□■GBGaBBGGGBGBdBBBaal 
OGBGBGBBBGGGBGBGBBBG 
□r.inBGBGBBBGGGBGBGBBB' 
BGGGBGBGBBBGGGBGBGBB 
BBGGGBGBGBBBGGGBGBOB 
■■BGGOBGBGBBBGGGBQBG 
□■■■GGGBGBGBBBGGOBGB 
■□■■BGGGBGBGBBBGGGBO 
OBGBBBGGGBGBGBBBDGQB 
.BGBGBBBGGGBGBGBBBGGG! 
GBGBGBBBGGGBGBGBBBGG' 
□GBGBDBBBGGGBGBGBBBGi 
OGGBGBGBBBGGGBGBGBBB' 
BGGGBGBGBBBGGGBGBGBB 
BBQaaBGBGBBBGGGBGBGB' 
■BBGGGBGBGBBBGGGBGBG 
□BBBGGGBGBGBBBGGGBGB 
BGBBBGGGBGBGBBBGGGBG 
GBGBBBGGOBGBDBBBGGGB 
■OaQMBGGGBGBGBBBOOa 


1 

Fig.  93. 


■BGBBGGBaQDBBBDBBGnBDGDB' 
BGBBGGBGGGBBBGBBGGBGGGBB 
□BBGGBGGGBBBGBBGGBGGGaaB 
BBGGBaGGBBBGBBGGBGDGBBBG: 
■GGBGGGBBBGBBGGBaaGBBBGB 
□GBGGGBBBr  BBGGBGGGBBBGBB 
□BGGGBBBGBBGGBGQaBBBGBBO 
BGGGBBBGBBGGBGGGBBBGBBGG 
UaGBBBGBBGUBGGGBBBGBBnGB 

□gbbbgbbggbgggbbbgbbggba 
obbbgbbggbgogbbbgbbggbgg 
bbbgbbggbgggbbbcbbggbggg  „ 
-bbgbbggbgggbbbgbbggbgaob  3 
bgbbggbgggbbbgbbggbgggbb, — 
dbbogbgggbbbgbbguboggbbb' 

■BGGBGGGBBBGBBGGaGaaBBBO 
■CGBGGGBBBGBBGGBaDOBBBGBi 
DaBGaGBBBGBBGGBGGGBBBGBB 
□BGGGBBBGBBGnBGGGBBBGBBD 
■GGGBBBGBBGGBGDGBBBGBBOn 
□OGBBB'GBBGGBGGGBBBGBBGGB 
CGBBBGBBGGBGGGBBBGBBGGBG 
□BBBGBBGGBGGGBBBGBBGGBGG 
•BaGBBGaBGUGBBBaBBGOBOGa 


Fig.  94. 
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twist  warp  up  and  a  left-twist  filling  down  because  the 
twill  is  in  reality  left  hand  in  relation  to  the  filling. 
The  various  combinations  of  twill  and  twist  with  their 
effects  on  the  cloth  are  as  follows : 


Warp 
Twill 

Wabp 
Twist 

Filling 
Twist 

Effect 

1. 

Right 

Left 

Right 

Warp  thrown 

Filling  thrown 

Twill  not  dis- 

up 

up 

tinct 

2. 

Left 

Left 

Right 

Warp  thrown 

Filling  thrown 

Twill  not  dis- 

down 

down 

tinct 

3. 

Right 

Right 

Left 

Warp  thrown 

Filling  thrown 

Twill  not  dis- 

down 

down 

tinct 

4. 

Left 

Right 

Left 

Warp  thrown 

Filling  thrown 

Twill  not  dis- 

up 

up 

tinct 

5. 

Right 

Left 

Left 

Warp  thrown 

Filling  thrown 

Warp  twill 

up 

down 

distinct 

6. 

Left 

Left 

Left 

Warp  thrown 

Filling  thrown 

Filling  twill 

down 

up 

distinct 

7. 

Right 

Right 

Right 

Warp  thrown 

Filling  thrown 

Filling  twill 

down 

up 

distinct 

8. 

Left 

Right 

Right 

Warp  thrown 

Filling  thrown 

Warp  twill 

up 

down 

distinct 

In  practice  these  effects  are  greatly  modified  by 
the  quality  of  the  stock,  amount  of  twist,  size  and 
character  of  the  yarn, 
whether  single  or  ply, 
set  of  the  fabric  and 
finish.  As  far  as  the 
mere  direction  of  twill 
and  twist  is  concerned, 
however,  the  effects  are 
as  indicated  above. 

If  the  warp  yarn  is 
2-ply,  the  two  threads 
are  ordinarily  twisted  to  the  left.  Fig 


(^■□■■■■□■aQDDaDHBaoBnoQ 
oaanHHaBoaaaBaBaaBOBoQ 
□aGaaaBaaaaaaGoaaaaaigaa 
□nDnaaaa 

aODDDB — 

aaBoauDBaiiiaaiooaDiDb.- 
BBaBnaooBaBBBBoaogaaaoaa 
aaBaaaaaoBaaaBBaBanaaBga 
aBBaaaaociaaDBBBaqanaaaaa 
DBaaaoaaaaoaaaiaaaauoaaa 
BaaBBBoabaaDBaBaaaaaaaga 
-□aaBaaanaaDaaBGBBBaaBaaa 
□□aDBaaaaaaaaaaaaBBBGBaD 
uQoaQBBBBaaaaaaBOBBBBgao 

DaaDBDBBBBaBaDDDanBBBBQB 

BaaoDBaaaBBQaaaoaBaaBBaa 
oaqoaaaaaaaaaaoGaoaaaaBB 

aaiDDDDBQl  


laaaDDDBDi 


IDaDDODBQBaBaaBDDDDBaBB 

BaBGaDDaaaaaaaaaBaaDaaDa 
aaBBaagGaGaGBBBBDaggGGaa 
GaaaaainGclnBGBBBBGagGGaB 
■□aBBaaaaaoGaaBBBBGaaGao 


I 

Fig.  95. 


31.    The  twill 

should  then  run  to  the  right,  Fig.  33,  to  make  the 
warp  twill  line  more  distinct. 

If  the  twill  in  a  pattern  runs  alternately  to  right  and 
left  and  it  is  desired  to  have  it  equally  distinct  in  both 
cases,  right  twist  must  be  used  for  the  warp  yarn  in 
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the  left  twill ;  and  left  twist  for  the  warp  yarn  in  the 
right  twill,  Fig.  35. 

The  threads  in  a  twill  weave  float  farther  than  when 
a  plain  weave  is  used.  The  twilled  cloth  is  more 
lustrous,  softer,  and  more  pliable  than  fabrics  made 
with  a  plain  weave. 


Fig.  96. 
14  1 


Fig.  97. 
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Fig.  98. 


□BGBGBBBBGBGBnGGGBGBOBBBBGBGBGQrri 
aaBGBGBBBBGBGBGGGGBGBGBBaBGBGBGa 
QGGBGBGBBBBGBGBGGGGBGBGBBBBQBGBa 
DGGGBGBGBBBBGaGBGGGGBGBGBBBBaBGB 
BGGGGaGBGBaBBGaGaGGGGBGBGaaaaGaa 
OBGGGQBGBGBBBBGBGBGGUGBGBGBBBBGB 
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OBGBGGGCBGBGBBBBGBGBGGGGBGB-iBBBa 
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bgadbbbbgbgbggggbgbqbbbbgbgbqgoq 

Fig.  99. 


The  number  of  shafts  used  for  a  twill  is  usually 
equal  either  to  the  number  of  threads  in  the  twill 
weave  or  to  a  multiple  of  the  latter  number,  making 
the  drawing-in  draft  straight  in  either  case. 

Figs.  36  to  99  illustrate  many  of  the  different  styles 
of  twill  weaves. 

For  wide  twills  the  draft  is  often  made  out  in  the 
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following  form:  ^—2 — ^ — 2.  This  is  equivalent  to 
4  up,  2  down,  1  up,  2  down,  producing  the  9-shaft 
twill  shown  at  Fig.  65.  These  illustrations,  Figs.  36 
to  99,  give  a  good  idea  of  the  diversity  of  twill  weaves 
and  the  methods  of  combination.  Thousands  of  sim- 
ilar twills  can  be  drafted.  With  a  large  number  of 
shafts  the  number  of  twill  weaves  becomes  practically 
unlimited.  Twills  take  the  filling  much  more  easily 
than  does  the  plain  weave,  and  the  set  of  twills  can, 
consequently,  be  closer,  making  the  cloth  thicker  and 
heavier. 


THE  SATIN  WEAVE 

The  satin  weave  lacks  the  distinct  diagonal  line  pe- 
culiar to  the  twill,  and  produces  a  smooth,  lustrous  face 
on  the  cloth.  Adjacent  threads  in  regular  satin  weaves 
must  never  be  stitched  on  the  same  filling  thread.  The 
points  or  stitchers  should  be  scattered  as  widely  and 
as  uniformly  as  possible.  The  farther  they  are  re- 
moved from  each  other,  the  more  indistinct  do  they 
become  and  the  more  attractive  is  the  cloth. 


2 


Fig.  100 

The  particular  draft  to  be  used  for  a  satin  weave 
depends  on  the  set  of  the  fabric,  the  quality  of  the 
material  and  the  size  of  the  yarn.  If  the  weave  is  too 
loose,  the  result  will  be  a  spongy  fabric  of  poor  appear- 
ance and  handle  and  lacking  durability.  On  the  other 
hand  if  the  weave  is  too  tight  for  a  closely  set  warp,  it 
will  be  impossible  to  drive  the  required  number  of 
picks  into  the  cloth,  and  the  result  will  be  a  ribby 
appearance. 

The  satin  weave  requires  at  least  five  shafts  and  can 
be  made  on  any  number  of  shafts  above  five.  Fre- 
quently the  broken  4-leaf  twill  weave  is  called  a  satin, 
but  strictly  speaking  it  is  a  broken  twill.  The  twill 
and  satin  weaves  become  merged  on  five  shafts,  the 
5-shaft  satin  weave  being  sometimes  called  a  satin 
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Fig.  101. 
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twill,  because  of  the  unavoidable  twill  line,  as  shown  at 
Figs.  103  and  104.  A  twill  effect  is  found  in  many 
satin  weaves. 

The  following  method  is  used  for  quickly  determin- 
ing the  order  of  progression  for  the  stitchers  in  satin 
weaves : 

The  number  of  threads  in  the  pattern  is  divided 
into  two  unequal  numbers,  neither  of  which  is  divis- 
ible by  the  other  (1  is  •not  used).    Beginning  with 


Fig.  102. 


Fig.  103. 
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Fig.  104. 
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Fig.  105. 
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Fig.  106. 
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Fig.  107. 


the  first  pick  each,  filling  thread  is  stitched  a  certain 
number  of  threads  in  advance  of  the  stitcher  on  the 
preceding  pick  until  every  warp  thread  in  the  weave 
has  been  interlaced  with  the  filling.  This  number  of 
threads  is  called  a  rising  number,  being  one  of  the  two 
numbers  into  which  the  total  number  of  threads  was 
divided.  It  must  be  a  number  that  will  result  in  the 
stitching  of  every  warp  thread  when  used  as  a  rising 
number. 

For  example,  the  number  5  is  divisible  into  2  and  3. 
Beginning  with  thread  1,  Figs.  100  and  101,  and  pro- 
gressing 2  warp  threads  to  the  right  at  each  pick,  the 
warp  thread.s  are  stitched  in  the  following  order: 
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1,  3,  5,  2,  4.  The  first  warp  thread  is  stitched  on  the 
first  pick;  the  third  warp,  on  the  second  pick;  the 
fifth  warp,  on  the  third  pick ;  the  second  warp,  on  tlie 
fourth  pick ;  and  the  fourth  warp,  on  the  fifth  pick. 


Fig.  108. 
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Fig.  109. 
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Fig.  110. 
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Fig.  111. 
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Fig.  113. 


The  same  weave  is  obtained  by  using  3  instead  of 
2  as  a  rising  number,  the  only  difference  being  that  the 
direction  of  the  twill  is  reversed,  Figs.  102  and  103. 
This  is  evident  because  the  advance  of  2  threads  to 
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Fig.  115. 
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Fig.  116. 


the  right  brings  the  stitcher  3  threads  (the  remaining 
number)  to  the  left. 

The  order  of  progression  can  be  carried  upward 
instead  of  sideways.    Thus  in  the  5-leaf  satin  weave. 
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Figs.  100  and  101,  the  first  warp  thread  is  stitched  on 
the  first  pick;  the  second  warp,  on  the  fourth  pick; 
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□□□□□□□□□□■□□□□□□□□□□□□■QQ 
□□□□□■□□□□□□□□□□□□■GDODDOa 
. ■□□□□□□□□□□□□■□□□□□□□□ODDD 
□□□□□□□□■□□□□□□□□□□□□■□□□D 
□QOBDQDDDDDaDDDnBOaDDnaQDa 
□□DDDDaODDDBDDDaDDanDnODBa 
□□□□□□BaDQDDDDaaDDQBDDDDDD ■ 

□BaDDoaaaDDDOOBaQaQDnDaaaD 

□□□□□□□□□BClDDDaDDD003DBCQQ 
□aODBDDDQDDQQnDDDBDDDDDDDa 
QDDDDDDnQDDDBQQDQDDDDGDDDB 
□□□□□□□BOaDDQDCaaDDDBDDDDa 
□□BDaDDQDODODDDBDnDDDDDaaa 
□□□□□□□□aDBDODaDaoaDQDQBDa 
□□□□CBOaaQDDDDDDODBDQQaaDa 
BQaDDQDOaDaDQBaDaDDDaaDDDD 


Fig.  118. 
■■■■■■■■■□BBBBBBaaBBBaaaaBaa 

■■■■■■■■BBBBBaBBBBBBBBBBBBag 

■■■□■■■■BBBBBBBBBDBBBBBBBaaa 
■■■■■■■■■aaBDBBBBBBBBBBBBBaa 
■■■■BBBDaBaBBBBBBBBBBaBBBBaa 
■■□■■■BBBBBBBBBBaBBBBBBBBaaa 

■■BBaaDBBBBBBBBBBBBBaBBBBBBa 
BaaBBBBBBBBBBBBDBBBBBBBBaBBa 

!!!!!?!!B!°'"*"""*"""BBBaBBa 

BaBBBDBBiBBBBBBBBBBaBBBBaBBa 
□aBBBBBBBBBBBaaBBBBBBBBBaaaa 
aaBBBBBBBDBBBBBBBBBBaBBDaaaa 

!!!5Q!!!"!*'!""'B8c<BBaBBBBaa 
BBBaaaaBaaaBBoaaaaBBaaaaaaaa 
aaaaaaaaDBaaaaaaaaaaaaDaaaaB 
aaapaBaaBBBBaaaaaaaaaaaaaaaa 

aaBBaBaBBBBBDBBBBBBBaaaBaBOB 

aaaBaBBaaaBBBBBBaBBBBDaBaBaB 
BBaaBaaaaaaBaaBBGBaaBBBBaaBa 
aaBBBBaBBaaaaBBBBBBBBaBBaaaa 
BaaBBBoaaaBBBBBBaBiHBDBBBaaaa 
BaaaBaaBaaaBBBBQaaiiaaaaBaBaa 
BBBaaBBBaBaBBBBaBBBBaBBBaaaa 
aBBaBaaBBBBBBBBBaaBDBaaBaBaa 
tiaaaaaaaaaaaaaQaaaaaBaaaaaaa 


DaaapDDnaDDaqaDoooDDnDDDnnanaa 
RRH2SRH?SEHHi=39B°°ciDOD°BaDaaDDD 
DpoBoaaaagDODDoaDDBaDaDQaaaaDa 

□OQaaQDDauDlDDDBDDaQOnODDDDDnna 

□□□□□□□□□□BQODaQGDaaDDDaDBoaa" 

nR2NRPS33SRfi°°°nDCjDDDaDaQ"DDDQ 

□□aaQDaDDaaDDQnuQaaoaDDaDnnnnn 

LjuaDQDQDoBoDaDQaGaaaaDQQBDDDnn 
□□□□DBDaaGaDGaaQDDnGBaQGDnnnnn 
pBDUCuDDGDaagDaDBODbGHGaDDaaaa 
RaRDaDDaggQGBDDDDGDaGaDDaaaGaa 
□auGQOQDBGaoGDonnaaQQaDBnnnnna 
^□□aBQQDaaaaQQODGaaiiaaaaaaDaGa 

BDL3QaGuDQQCgGDGBGaGaaaQGaGDaGa 
DaQQGQagGaQBaGgGGGDDGaDGGGBaaO 

gDaGaQLiBGnLDQQBaGGaaDaaaaaDnaD 
QoaaoaDQaGaGaDaaQQBaGaaaGamaa 

pao  aopQCD^BgLiQcnaGGaQaGaaBGaDa 

PPBuggGgQGDGGDGQiDBQDDaaGanQGPD 

PRRpPRQQpagQGBOGGaoaGQaoaGGafa 
RRRRR£RPRPRRRHR°°'^'-iGacGQaaQaQa 
R2RRRSRPRRQH°o°c:'^DCitjBGaGaGGaBa 
RBuggugDGQuggGGGaaooGGQaaGGQGG 
RRPPpRppSpuaaaQaaQGOGGGa GGGaaa 
RPRRSPPpBDagcQGaGGaaGoaaGGaaQQ 
□GnaBGggaQaaaGaGQGQBoaGGGaQaaa 
aQQauaQQGGDLJDDGaaDodGaQaGaaDDQ 

Fig.  119. 


aaBaaaaaaaaaaaaaBaaaaaaaaaaaaaBB 
BaBBBBBBaaGBBBBaaBBaBBaBBaGBaaaa 
BBBBaBaGaaBaaBaaaaBaaaaGaaaaaaaa 
aaBaaaaaaaaaBaBaBBaaGaaaaaaaBaaa 
aGBBBBaBaBaBaaBBBGaaaaaaaBaBaaaB 
aBBBaaaBaBBBaBGBBaaBaaaBBaaaaaaa 
BBBBaBaBaaaGaBBBBBBaaBBBaaaaaaaa 
aaBaBaBaGaBBaaaBBBBBBBaaaaaaaaaa 
aaBBaDaaaaBaaBaaaBBaaGBBaaaaaaaa 
aaGaaaaaaaaaaaaaaaQaaaaaaaaaaaaB 
aaaaaaaaaaaaaaaoaaaaaaaaaaaaaaaa 
aaBaaaaaaaaaGaaaaaaBaaaaaaaaaaaa 
aaBaaaaaaGaaaaaaaiBaaaaaaaaaaaaa 
BBaBBaaBBBBaaBaaaBBaBaaaaaiaaaaa 

■■■GBBBBBBBHHHHaaGBBBaBaiaaBBB 

aaBaaBBaBaBBBaaBGaaBBBaaaaaaaaaa 


■  Gl 


BBBBBBBBBBQBBBBBBBBBBBBBBBGBBBBB 
BBBBBBBOBVaBBBBBBBBBBBBGBBBBBBBB 

BaaaDaaBBBaaaBBaBaBBGaaaBBBBBBaB 
BaaBBBaaBBBBBaBBBPaaaaaaBBBBflaaB 
BaBaBaBaBBaBBaoBaBaaBaBHaaaBaaGB 
.aBaaBBaaaaaoBBaaBBBaaaaBaaauaaaa 
aBBaaaBaGaaaaaaaBBaaBBaBaaaBaaaa 
BBBBBGaaiaaaBBaBBaaaBGaaaaBBBBaa 
BaaBBaBaaaBaaBaBaaQaaaaaaaaaaaaB 
BBBaaaBaBBBaaaBGBBBBaBaBBaBaaaaa 
BBBaaBaBaaBaGaaBBBaaBaBaBaaaUBBB 
BaBaaBaaanaaaaaBaBaaiaaaaaaaaaaaa 
BaBaaBoaBaBBBaaaaBBaaBGaaBBBBBBB 
BaaaaaaaBaaaaaaaBBaaaBBBaBaBBBaB 
OBBBaBaaBaBBBBa^aaBBaaBaBBBaBBBB 

Fig.  120. 


the  third  warp,  on  the  second  pick ;  the  fourth  warp, 
on  the  fifth  pick ;  the  fifth  warp,  on  the  third  pick,  the 
rising  number  being  3.  The  first  method,  however,  is 
the  one  generally  used. 

The  5-shaft  satin  is  used  for  both  warp  and  filling 


GBGDO^ 

ODGGB 

DGBOa 

BGuaa 
►QGoaa 


ooaoaa 

DGBGaO 

aaaaGG 

DGGBGG 
DGGGGB 

□BDaaa 


□GBGGGDa 

oaaaaaoa 

DGaaaaQG 

aaGGGGGG 
OGGOGGBG 

aaQBGaoG 
aDGGGGD 
DCDGGBGD 


ODQBonaooa 
BGcaaaaaaa 

DQGDaGDBGa 

GOGGaanGQa 

GBOGGGGGGG 
OaGOGGGGBa 

□aaaGBGaaa 
QaaaaDGGGG 

DDGnQQGQGB 
aQDGQaaGGQ 


Fig.  121. 


Fig.  122. 


Fig.  123. 


Fig.  124. 


weaves.  It  is  frequently  desirable  to  have  the  twill 
hne  in  a  warp  satin  brought  out  distinctly.    This  can 
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be  done  by  regulating  the  direction  of  the  twill  in  the 
cloth  and  of  the  twist  in  the  yarn.  For  example, 
right-twist  warp,  with  the  weave  at  Fig.  104,  will  make 
a  distinct  twill  running' to  the  left,  as  indicated  by  the 
slanting  line  below  the  draft.  If  the  cloth  is  woven 
with  the  back  up,  the  weave  draft  should  be  as  shown 
at  Fig.  105. 

If  it  is  desired  to  have  the  face  of  the  goods  as  smooth 
as  possible,  as  in  the  case  of  doeskins,  the  weave  shown 
at  Fig.  106  should  be  used  with  right- twist  warp  in 


Fig.  125. 

□□□■□□□■□aoBaaoB 
■□DaBoaDBODDBoaa 

□□■□□□■ODDBDDDBa 
■□□□■□□□■□□□■□□O 
DHDDOBOnDBQODBaa 
□□□■□□□■□□□■□□□B 

'□■□□□■□□OBOaDBDa 
aDBDQDBDnDBODDBa 
BDDnBQaCBDDnBDDD 

■ □OBDDDBDDDBDDDBa 
□□□BnDDBDODBDDDB 

cBoaDBaaDBaDDBQa 

□□DBDaaBDDaBDQDB 

BaoaBDDDBmaBDaa 
aamaoouaaauaaama 


Fig.  126. 

aBDQODBDaDDODBDD 
OaQOBDQQDODBDaDa 
□□■DQDQODBDDOOBD 
■□DDDDDBDODOBOaa 
□□□□□BDDDOBaaQDa 
DDDBODaDBQDDDaDB 
DBODQOBDDDQQOBOa 
ODQDBDaQDDDBDDaa 
□□■□□□nDDBDOaQBD 
■aaODDDBDDDDBQDa 
DDDDDBDDDDBDDaOQ 

aBOQODBDDDDDOBDD 

□□□□BQODaQDBDaaa 

DDBDDDODaBOQODBQ 

■□□□□□□BaaaaBaao 


Fig.  127. 


DDOBDDODnDOBDDDD 
□□□□□BDDDDDDDBDa 
■□□DDaODBDDQaDOa 
DDBaDDDQDDBQDQaa 
aaaODBQQDDDDDBDa 
aODDQDDBDDQODQDB 
ODBDDQDDQDBDDDOa 
DOQDBDOQDDDOBDDa 
□□□□□□□BDDDDDDQB 
OBDDDODODBDDnDoa 

□□□□BDODanaDBDoa 

QDDDODBDaDDDDDBa 
DBDDDDQDOBaODDaa 
□□□BDDDaaDDBaDDa 
DDDDOaBDDDDQDDBD 
BDDDOQDDBDDDDDDa 


nnODDDBDQDandDBQ 
DDDaBDDQDDDDBDDa 
□BDDDODQDBDDDQDa 

ooDDOQDBDaaaaDaB 

DDDBODDDnnaBODOa 
DDDDDBDDDQOaDBag 

■□□□□aaoBDDDDaQg 

□□BDODDDDDBaDDag 

oaaaoomDaaaaaamo 
caoarnDDaaoaamnaa 

□■□□□□□□□BDOOnOD 
DDaCQDnBClDQDDDaB 

oaamaaoDoaamaaaa 

□□□□□BDDDDDDDBDO 

mDOaaaaomaaaoaaa 
oomoaonaaamaaaaa 

Fig.  128. 


ODOOBDDDDODDBDDD 
DDaDDaBDDaDDQDBD 
DOBDDOQDDDBnDDQa 
□□□□□OQBaDDDDDOB 
□□□BODDOODDBDaQD 
□BDDQDCXlDBDDaaDn 
DQDDDBDDDDOQQBDO 
■□□□□□OQBDQDDDDD 
aDDOBDODDDDDBDOQ 
OQODDDBDQDQDDQBa 
DDBDDOODDDBQDODD 
aODDQDDBDQoQDQDB 

DDDBaDDDDngBDona 

□BDDODDDDBaDDaDD 

SODDDBoaDDaaoBDa 
□□□□ODDBdnDDQDa 

Fig.  129. 


□DBDDDBnaDBDnODB 

■poobddqdbdddbdq 
dBdbdddbdqdbqdoo 
□bdddbdddobdddbd 

oaoamaDDmaaDmaaa 

DDBDDDBDDOOBDDDB 
■DDDDBaaaBDDDBDa 
DODBDODBDaQDBDOa 
DBDODaBDODBODDBD 
■□□□BDaaBDDDDBaO 
□□BDDDDBDQDBDDDB 
OBDDDBDQDBDDQaBa 
DDOBDODDBDDDBaDO 
□□BDDQBDQDBDnDDB 
■□ODBDDDDBDDDBDa 
CDDBaaOBDDQBDDDa 

Fig.  130. 


order  to  efface  the  twill  effect  as  much  as  possible. 
If  the  cloth  is  woven  face  up  with  this  weave,  the 
weave  draft.  Fig.  101,  should  be  used. 

For  the  6-shaft  satin  there  is  no  regular  order  of 
progression,  as  6  can  be  divided  according  to  the  rule 
only  into  2  and  4,  neither  of  which  is  suitable  for  a 
rising  number.  The  following  order  is  often  used  for 
the  6-shaft  satin:  1,  3,  5,  2,  6,  4,  Fig.  107;  or  6,  4, 
2,  5,  1,  3,  Fig.  108. 

For  the  7-shaft  satin  there  are  two  orders  of  inter- 
lacing available,  as  7  can  be  divided  into  2  and  5  or 
3  and  4.  With  2  for  the  riser  the  order  is  as  follows : 
1,  3,  5,  7,  2,  4,  6,  Fig.  109.    Fig.  110  shows  a  7-shaft 
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warp  satin  with  weave  reversed  by  using  5  as  the  ris- 
ing number :  7,  5,  3,  1,  6,  4,  2. 

For  the  8-shaft  satin  there  is  but  one  order  avail-, 
able,  as  8  can  be  divided  according  to  the  rule  only 
into  3  and  5.  With  3  as  a  riser  the  order  is  as  follows : 
1,  4,  7,  2,  5,  8,  3,  6,  Figs.  Ill  and  112. 

For  the  9-shaft  satin  the  rising  numbers  are  2  and 
7  or  4  and  5.  With  2  as  a  rising  number  the  order  is 
1,  3,  5,  7,  9,  2,  4,  6,  8,  Fig.  113. 

For  the  10-shaft  satin,  the  only  division  is  into  3  and 
7.  With  3  the  order  is  1,  4,  7,  10,  3,  6,  9,  2,  5,  8,  Fig. 
114. 

For  the  11-shaft  satin  there  are  four  divisions: 


aaooammooaoaamua 
oammoaDaaommaaaa 
■□□□□□□■■aoaQQDB 

□□□□■■□□□□□□■■□Q 
□■■□□□□□□■■□□□□Q 

□  □□□□□■■DDDaDDM 

□□□■■aDnDQDBBDaa 
.■■DnoDQDBBDaaaao 

□□■^□□□□□□■■□□□a 
^□□□□□□■■□□□□uaB 

□  □□□■JSDODQQDBBDa 
□■xaDDDDOBBDDQaa 
□□□□□DBMODDDDDM 
DOaBXDDaDDDBBQQa 

Fig.  131. 


OaDDaBBPaaODDDDB 
□□BBDDOBaDDDBBDa 
BQDmQDDDBBaDDDD 

□□□□CDBBDDaDQana 

ODQBBDaaagDDOBBQ 

mmoaaaaaaomuaoaa 

□□□□□□□BBDDGaDOa 

□□□GBBaaaDooaoBa 
.  aaBgaaaaaaaBBaoa 

DQODOaODBBnaDDQa 
□□QDOBBDDODDDDOB 
aDBBDODDDDaDBBQO 

BaaaDDaaDBBaDDDO 

DDDDDDBBDaDDDDDn 

QDaBBaaaDDDaoBBQ 
BBdaaaaoaaBBaGoa 


Fig.  132. 


OOODnBBBQDQQDDDO 

□BBanaooaaDOBBBQ 

□□□□□□□□BBBCDOaO 
aDDaBBBODDaaDDDB 

■BBaaaaaaDQBBBaa 

□□□□oaaBBBjoDDDa 

ODQBBBaanDDDDaBB  > 
BBQODQDDPaBBBGDa 

□□oaDaBBBaDQaaag 
oaaBBaaoGuaaDBaa 

aDaaDDODGBBBDaDD 
ODQGaaaaOGGGGGDQ 

oBBaaGGGGGGaaaaa 

DDQDaoGDaaaaQaaa 
aoQaaBBaaGGDQaGB 
BBBQaoGaGGQaBaaa 


Fig.  133. 


2  and  9,  3  and  8,  4  and  7,  5  and  6.  With  4  the  order  is 
1,  5,  9,  2,  6,  10,  3,  7,  11,  4,  8,  Fig.  115. 

For  the  12-shaft  satin  there  is  one  division  only : 
7  and  5.  With  7  the  order  is  1,  8,  3,  10,  5,  12,  7,  2,  9, 
4,  11,  6,  Fig.  116. 

For  the  13-shaft  satin  there  are  five  divisions :  2 
and  11 ;  3  and  10  ;  4  and  9  ;  8  and  5  ;  7  and  6.  With 
5  the  order  is  1,  6,  11,  3,  8,  13,  5,  10,  2,  7,  12,  4,  9, 
Fig.  117. 

For  the  14-shaft  satin  there  are  two  divisions :  3 
and  11 ;  5  and  9.  With  5  the  order  is  1,  6,  11,  2,  7,  12, 
3,  8,  13,  4,  9,  14,  5,  10,  Fig.  118. 

For  the  15-shaft  satin  there  are  three  divisions : 

2  and  13;  4  and  11;  7  and  8.  With  4  the  order  is 
1,  5,  9,  13,  2,  6,  10,  14,  3,  7,  11,  15,  4,  8,  12,  Fig.  119. 

For  the  16-shaft  satin  there  are  three  divisions : 

3  and  13;  5  and  11 ;  7  and  9.    With  3  the  order  is 
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1,  4,  7,  10,  13,  16,  3,  6,  9,  12,  15,  2,  5,  8,  11,  14, 
Fig.  120. 

A  satin  weave  with  an  even  number  of  shafts  can 
be  drafted  by  using  as  the  rising  number  one  less  than 
half  the  number  of  shafts  if  the  half  number  is  even, 
or  two  less  if  it  is  an  odd  number.  For  example,  to 
draft  an  8-shaft  satin,  4  less  1,  or  3,  is  used  for  the  riser. 
For  a  10-shaft  satin,  5  less  2,  or  3,  is  used  for  the  riser. 
For  a  12-shaft  satin  the  riser  is  6  less  1,  or  5.  There  is 
no  advantage  gained  by  this  method  of  finding  the 
riser  and  the  first  one  described  is  decidedly  the  better. 


Fig.  134. 

□■■□■□■■□■□■■□■a 
■□■□■■□■□■■□■□■a 
■□■■caaBBaaaaaGB 
aaaaaaaaaaaaaaoa 
□aoaaaaaaaaaDaaa 
□aaaaaaaDBDaaDao 
aoaaaaaaDBaaaaaa 
aDaaoaaaaDaaaaoa 
■aaBGaaoaaaaaaaa 
□aaaacBDaaaaaaaa 
. □BBGBaBaaaaBaoaa 
aaaaaaaaDaaDaDaa 
aoaacaaaaoaaaaoB 
aaaaoaaDaDaaoaoa 
□aDaaaaaaaoanaaa 
□aaoaaBaDaoaaaao 


Fig.  135. 

■□BanaaaaaaaBaaa 
aaaaaaaaaaoaaaaa 
oaaaaaDaoaaaaaoa 
caaGaacaaaaaoaaa 
BaaaaDaaaGaDaaao 
BoaaaoaGaaaDaaaa 
aoaaoaaQaaDBaaaa 
aBaaaaaaoBaBBBaa 
□BDaaBaaGBBBUaaa 


□I 


aaBaaoaaaDBCiBBaa 
aaaaaaBDBBBiJBaaa 
■DaaaaaaaBaaaaaa 
BaDaDaaaaaaaaaaa 
□aDaaaaaaaaaaaDB 
□BaaaBaaauaauaao 


Fig.  136. 

aaaaaaaaaaaaaaoa 
□aaaaaaaaaaaaaaa 
aaaoaaaaaaaaGaaa 
aQagaaaapaDaaaaa 
Boaaaaaaaaaaauao 
aaaauaaaaaaDaoaa 
BBQBDBaaaaaaaaaB 
□aDaaaBoaDBBBaDB 
caaBaaanBaaaQBUB 


aaaaaaaBaBBBBUaa 
aBBBUBDBBBBaaGaa 
aaaaaaaBaaaGaaaa 
□aaaaaaDBaaaaBaB 
□aaaaGaaaaaaGaaB 


GaaaaaanaaaaaaoB  BaoBaaaaaaGaaoaa 

oaaoaaaaaBGaaaaB  aaaaaaaoaaaaaaaa 

aaaGaapaaaaaaaaa  aaaagaanaBaaGBan  in-— n«»«i-.««««n 

BBGBBBaBBuaaaaaB  aoaaaaaaaaaaaaaa  !RE!!S2!S!^!S!?^S 

aaGaBGaaaoaaaaaa  aoaaaaaaacaaaaaa  iSE!!R!S!R£!!SR! 

aGaaaaaaaBaaaaaa  aaBGaBaaaBBaaaoa  R!5SP^S!SSR5S!P^2S' 

aaaaGaaaGBanaaaa  aaaaaBBaDBaaaaaa  ySSSRSSSP^^SSSRSS 

aBBBDBaaaBBDBaaa  □BBaaEBBGBaaaaaa  S!!P!SS!!RSSSP^2S5 

aaaaaaaoaaaaaaaa  aaaaaoaaaaaaaaaa  S!!P!SSP^SSSSRSS! 

aaanaaGaaaaaaaaa  aagaaaaaaaaaaaao  !!P^Q!SSRSSSPSSSS 

aaaaaaDaaaaaaaaa  aaiaaaaaaaaaaaao  !!R!!!?^S!SSR!SSn 

aaaaaaaaaGaanaaa  aaaaaaaaaaaaaaaa  SPy!!5RSSS?,SSSSR 

aoaaBDaaDaaaaaaa  aaaaaaoaaoaaaaoa  SR!!!?^SSSSHSSSnS 

aaaaoaaaaaaaaaaa  aaaaaaaaaaaaaaaa  flSSSSRSSS?»SSRS 

oaaaoaaoaaaaaaaa  oaaaaaaaaaaGaaaa  RSSSRSSSSRSSSnSS 

□aBGaaaaaaaaaaaa  Daaaaaaaaaaaaaaa  oaaaoaaaaaaajiaBB 

Fig.  137.  Fig.  138.  Fig.  139. 

A  third  method  of  drafting  satin  weaves,  which, 
however,  is  used  but  little,  consists  in  writing  the  num- 
bers of  the  shafts  consecutively  in  columns.  Follow- 
ing is  the  method  applied  to  an  8-shaft  satin,  three 
numbers  being  placed  in  each  column : 

1  4  7  2  5  8  3  6 

2  5  8  3  6  1  4  7 

3  6147258 

The  upper  horizontal  row  gives  the  order  in  which 
the  stitchers  are  to  be  placed  on  successive  filling 
threads.    In  the  example  given,  the  first  warp  thread 
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is  stitched  by  the  first  pick;  the  fourth  warp  by  the 
second  pick ;  the  seventh  warp  by  the  third  pick ;  the 
second  warp  by  the  fourth  pick ;  and  so  on  in  progres- 
sive order  until  every  warp  thread  in  the  pattern  has 
been  stitched,  Fig.  111.  The  same  order  is  given  in 
each  of  the  other  two  rows,  the  only  difference  being 
in  the  point  of  commencement.  This  method  cannot 
be  recommended  in  preference  to  the  first  one  given, 
as  it  is  necessary  first  to  determine  the  order  in  which 


Fig.  140. 

■□■□■■■■■■□■□■■a 
■□■■■■■■□■□■■■■a 
■■■■■■□■□■■■■■■a 
■■■■□■□■■■■■■□■a 

□■□■■■■■■□■aaaaa 
□■■■a 

■■■■■□■□■■■■■■□a 
■■■□■□■■■■■■□■dB 
■□■□■■■■■■□■□■■a 
■□■■■■■■□■□■■■■a 
■■■■■■□■□■■■■■■a 
■■■■□■□■■■■■■□■a 

□■□■■■■■■oaaaaBM 
□■■■■■■□■□■■■■■a 


Fig.  141. 

■■■■■■□■■□■■■■■a 
■■■□■■CBaaHaBon 
□■■□■■■■■■□■■□■a 
^■■■■■□■■□■■■■a 
■■■■□■■□■■■■■■□a 

■■■■■□■■□■■■■■■a 
■■□■■□■■■■■■paaa 
■■aaaaaaaaBBaBH 
■■■■■■□■■□■■■aaa 
■■■□aaoBBBHaaDaB 
□aaoaaaaaaaaaaaa 
oaaaBaaQaaaaaaBB 


Fig.  142. 

■BBBBaaaOBBaBBBB 

BflBaaaaBBBBaaaaa 

■■□■□■■■■BBBBDHO 
OBDBaBaBBBBDBDM 

□■■■■■■■■□■aaan 
■■■■■■■□■□■■■■■a 
■■■■■□■□aaaHHaaa 
■■■□■□■■■■■aaaaa 
■□■□■■■aaaaHaaaB 
■□■■aBBBBaaaaBBa 
BBBBBaBBaaaaflBBa 
BBBBBBBaaBBaBBaa 
aaaaDBDaaBaaaaaa 

BBaBDBBBaBBBBDaa 

□BaBaaaBaaiDBaaa 
□BaaBaaaBoaaaaaa 


aQBaBBaBaaaaGBBB  aDBBaDaaflBBBDaaa  aaaoaaaaaanaaaao 

■■■aaauBanaaaaaa  aoaaaaaacaaaaaaa  BBBBaQaSaBaBBBBB 

DBBnBBBBBSSnSSRS  DbSSRSSSSSS^SSS;^  □■BBBaBBBBBSSBBB  aBaBBBBaBBBBOBBB 

RSSuSSSSnSSnSSSS  nS5S2SSPSS!S!!!2  □■BBBBBaaBBBCaBB  BBCBBBaCiBBaaaBBB 

■  SSSSI^SSnSSSSSSS  ■SSnSSSRSSS!S5,'i^!  aBaBBBBCiaaaBBBDa  □BBBBaBaaB'JaBBBa 

SSSSSnSSSSSSSnSS  SSSnSSSSSS^SSSR!  aaaBBBBBaaBBBBQa  □BBBBDBBBBUBBBBa 

"S"'-"""'BUBB;  ■■■LIBBBBBB  UBBBOB  BBBBnBBMHnilHflHBa  ■■■riHHHHmHHBMnBH 

BaaBBBBBBBoaaaBB'  bbbbbbd,— "---=-  52""y"ll"y""5"!"  ■■bubbbbdbbbbdbb 


■□BBOBBBBB  BBaBBBQiBiiiioii  iiiaBBDBBBBnBSBB  SnSHSnSSSSnSaSS 

aBBBqaBBBBBBBBBa  BBaBBBBBBaBBBDBa  BaBaBBPflBBBBBnBB  SnSSSSRSSSSnSSSS 

BOBBaaBBBBBBDBBD  BBBBBOBBBnaBBBBB  BOBBBBBSnSSSSnSS  SaSSnSLiSS^SaSSnS 

■9!!!!!!!Q!*ge*a  BGBBBnBBBBBBGBaa  BBSnSSSSnSSSS.Sn  SSSSR!!!!^SSSSR! 


BBBBBaOBBUBBBBBB 


.u......u..BGaafl         BaBaaaaaBBnBBBBn  SSr^SSSS?;SSS:R5S& 

□»^sg:s::s::B:    s:::s::ss::s:s:§    5:::;s::;:s:ss:s  sssss^sssisiss:^ 

□BBBBBBBOBaaaBBB           QBBBBBBDBBBaBaBa  SSSflSaBBSSaBBBBa 

Fig.  143.                      Fig.  144.                        Fig.  145.  Fig.  146. 

the  figures  are  to  be  placed  under  each  other  in  a 
column. 

The  order  of  stitching  satin  weaves,  already  given, 
is  shown  in  tabular  form  as  follows  : 


Order  of  Stitching 


Weave 

5-leaf 

1 

3 

5  2 

4 

6-leaf 

1 

3 

5  2 

6  4 

7-leaf 

1 

3 

5  7 

2  4 

6 

8-leaf 

1 

4 

7  2 

5  8 

3 

6 

9-leaf 

1 

3 

5  7 

9  2 

4 

6  8 

10-leaf 

1 

4 

7  10 

3  6 

9 

2  5 

11-leaf 

1 

5 

9  2 

6  10 

3 

7  11 

12-leaf 

1 

8 

3  10 

5  12 

7 

2  9 

D 
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Weave 

13-  leaf 

14-  leaf 

15-  leaf 

16-  leaf 


1  6  11   3  8  13  5  10  2  7  12  4  9 

1  6  11   2   7  12   3  8  13   4  9  14  5  10 

1  5  9  13  2  6  10  14  3   7  11  15  4  8  12 

1  4  7  10  13  16  3   6  9  12  15   2  5  8  11  14 


When  goods  are  woven  with  warp  and  filling  satin 
weaves  combined  to  produce  figured  effects,  the  draft, 
to  effect  a  good  junction  of  the  two  weaves,  must  be 
arranged  so  that  the  last  thread  of  the  pattern  is 


Fig.  147. 


■■OMQaoaaaBBDBa 
■■□■□■■□■■□■□■■a 
■□■■□■■□■□■■□■■a 

■□■□■BDMaDHaBaaa 
oaaaaaoaoBHaaaaa 
oaaDacaBaaHaaDaa 
aaDaaoBaaBDaagaB 
■aaaaoanaaGaaaaa 
■aaauaaGaaoaaaaa 
■□aaaaaoaoaaaaao 
■oaaaaoaaaaaaaaa 
■□aaaaaaaaaoaaaa 
oaaaaaaaaBBaaBaa 
oaaaaaaaaaaaaaaa 
aaoaaaaaaBOBaoaB 


Fig.  148. 

■aaoaaaaaaDaoBaB 
■□aaaBDaoaaaflaaij 
 TiDaaaaoaa 


 jQaot  

aaBaaaaaaaaaDBDa 
aoBDaaaaaaaaaBGl 
aDBoaaaaoaaaaaai| 
aGBBaaDaaaaaaaaa 
aaaaaaDaDaaaBaao 
aaaBoaaaaaanaDaa 
□aaaDaaaaaaDBDaa 
□aDBaaaDaDBaaaaa 
oaaaaoaoaaaaaBaa 


Fig.  149. 


 JDI   _ 

□aaaaaaaaaaaauaa 
□aaaDaaaaaDaaana 
aaaaoaaaaaaaaaaa 
aQaaoaaaoaaaaBGa 
BDaaaaBBaaanaaaa 
BBOBaDaaaaaaDBaa 
aanaaDBaaoaaaaag 
aaaaaaGaaaaaGBH 
aaaDBBGBBQaaaaaW 

□■aOBBGBBBDBBGBg 

□■BGaBBcaaGBanaa 
oaBaaaBGaaaaaaGa 


■■■■□■DaaaBBBBBy 
aaaaGaoBaaaaBGaa 
OBoaaaaaaaaaaaaa 
DBoaaaaaaDBGaDaa 
□aaaaaaGaaaGaaaB 
BaaaaDaDaaaaaaaB 
aaanaGanaaaaaaGB 
BOBcaoaaaaaagaoa 
BoaGaaaaaaGaQaaa 
BoaaaaaaQaGanaaa 
BaaaaaoaaaGaaaaa 
aaaaaaaaaaaaaaaa 
BaoaGaaaaaaaaoaa 
□aaaaaaaaaaDaaaa 
aaaaaaaaauaDauaa 
aaaaaaaaanaaaaaa 


Fig.  150. 


■rnnnaaDaaaaaaa 
aaaauBBB  GaaiaaaG 
DaBBGaaaGaBGaaaG 
□aaBGBBGaaaGBBaa 
DaaDaaBGBBBGBaaa 


■Gl 


IGI 


aaaaaaai.  

BBGBaaGaaaDaaGaa 
BBGBaBDaaGaaaaaa 

BBGBaGBaacaBBGBB 

BGBaaoaBBGaaGaaB 
BGaaaoaBGaaaGaaB 
BGaaaaaaGaaaGaaa 
□aaaoaaaGaaGaaaa 
□aaaGaaGaaaoaaao 
OBBGaBaaaaBGaaoB 


Fig.  151. 


BGBBBBDBBDBBaan 

aBaGaaGaaaaaaana 
oaaaaaGaaaaaaaaa 
caanaaaaoaaGaaGB 
aaaaaaaaGaacaaaa 
■aoaaaaaGaaaaaaa 
■aGaaaaaaaGaaoaa 
BaGaaaaaaaGaaGaa 
BBBBGaBGaaGaaaaG 
aoBBGaaGBBaaaaaa 

BGBBGBBaBGBBGaaa 

BGBaBBOBaaBaGBBa 
aBaaaaaaaGaaaaGB 
□aaoaaGBBBBaBaaB 
GBaaaBBBGBaGBBaa 
□aBBBGaaaaBaaaaa 

Fig.  152. 


■aananBaaaaaaHD 

ClaBaaGBBBBGBGBBa 

paaaaGaaaaaBGBBa 
oaGaaaaoaaBBcaaa 
BaGaaBBGaGaaaaGB 
BaGaGaBaaaaBBBGa 
aaaaGaaaBGaGaBBB 
aaaaGaaaaaBaaaaa 
BGaaaaGaaaaGaGaa 
BGaaaaGaGaaaaGBB 
BGanaaaaGaaaaaaa 
aaaGaaaaaaGaaaBD 
aaaoaaaaaaoaaaao 
oaaBaGaaaaaaaaaa 
□BaaaGaGBaBBGBBB 
DBGaaaaaaaaaGBaB 

Fig.  153. 


stitched  in  the  reverse  order  from  that  of  the  first 
thread.  Thus  for  a  5-shaft  satin  the  order  should  be 
4,  1,  3,  5,  2,  Fig.  121 ;  6-shaft  satin,  2,  6,  4,  1,  3,  5, 
Fig.  122;  8-shaft  satin,  6,  1,  4,  7,  2,  5,  8,  3,  Fig.  123; 
10-shaft  satin,  7,  10,  3,  6,  9,  2,  5,  8,  1,  4,  Fig.  124. 

With  satin  weaves  either  the  warp  or  the  filling  color 
predominates  on  the  face,  the  filling  in  warp  satins 
and  the  warp  in  filling  satins  being  hidden,  providing 
the  set  of  the  fabric  is  close  enough. 


IRREGULAR  SATINS 

Satin  weaves  are  often  used  in  which  the  stitchers 
or  risers  are  irregularly  distributed.  Figs.  125  to  130. 
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The  weave  pattern  at  Fig.  125  includes  4  warp  threads 
and  12  picks ;  Fig.  126,  12  warp  and  6  picks ;  Fig.  127, 
8  warp  and  16  picks ;  Figs.  128  and  129,  8  threads  each 
way ;  Fig.  130,  13  threads  each  way. 


DOUBLE-STITCHED  SATINS 

If  two  or  more  stitchers  in  a  satin  weave  are  brought 
together,  one  above  the  other,  or  side  by  side,  or  if 
stitchers  are  inserted  regularly  a  short  distance  from 
the  regular  stitchers,  the  weave  is  called  a  double  satin, 
and  possesses  certain  characteristics  and  advantages. 

In  the  single  satin  fabrics  in  which  the  warp  lies 
on  one  side  and  the  filling  on  the  other,  the  stitchers 
are  widely  separated.  This  contributes  to  the  smooth- 
ness and  luster  of  the  cloth,  which  is  very  desirable  in 

aaHaaaBaaaoBaBaa  aMDaoaaaaaBOBaa 

□aaaaaaaaaaaaaaa  □aaaaaaaaaaaDaaa  □BaBBaaoaaaaaaaB 

□aDBaBaBBaaaaaaD  □aoaBGaaaaaaaaaB  □aaaaoaaaoaaDaaa 

□aaaaaaaaoaaaaaa  oaaaaaaoaGaaDaaa  caaanaaaaoaaDaaa 

oaaaaDaaaoaaaaaa  aaoaaaaaaaaaaaoa  BBDanaaaaaaaaaaa 

■aaaaaaaaoaaaaaa  aacaaaaaaaanaaaa  Baaaaaaaaaaaaaaa 

■□aaaoaaaaaaaaaa  BaaaaaaaaoaaaBaa  BaBaDaaaaoaaaDaa 

aoaaBaaaaaDBaaaa  BaaaaaaaaaaDacaa  aaaaoBnanaaaaaaa 

aiDaaaaaaaaaaaaoa  aaBaaaaagaacacaa  Baaaaaaaaaaaaaaa 

aaaaaaaaaaaaaaaB  ■□aaaaaaciaBaacBa  aDBaaacaaaDaaDaa 

aBBBOBaaaaDBBaaa  aDaaBaaBDaaaBaBa  ■□aoaaaaaaaaaoaa 

■aaanaDaaaaaaaaa  aBBaaaBaaBOBBaao.  QBBDaaBaaaaaaaaa 

aBaBaBaaaaaaaaao  □aBaBaaaaacBoaaa  oaaaaDBaaaaaoBaa 

aanBoaBBaaaoBQaa  oaaaBoaoBBaaaaaa  oaoaaaaaaaaaaaaa 

oaaaaBBDaaauaSaa  □BaaaDaBBBBBUBaa  oaaaaDBaanaaaaaB 

□aaaBaaDBaaaaaaa  □aaaaaaDBaaaDaaB  aBaaaaaaaaaaaaciB 

Fig.  154.  Fig.  155.  Fig.  156. 

certain  goods.  It,  however,  lessens  the  durability  of 
the  fabric,  and  for  this  reason  single  satin  weaves  are 
better  adapted  for  cloths  in  which  luster  and  a  smooth 
face  are  more  desirable  than  wearing  qualities.  The 
durability  of  coatings  and  trouserings,  which  are  sub- 
jected to  hard  wear,  is  increased  by  increasing  the 
number  of  stitchers  in  the  satin  weave. 

In  double-filling  satins  2,  3  or  4  risers  are  placed 
side  by  side  on  the  same  pick.  In  warp  satins  each  warp 
thread  is  lowered  below  2,  3  or  4  consecutive  picks. 
In  double-filling  satins,  stitchers  are  inserted  at  the 
right  or  left  of  each  regular  stitcher.  In  warp  satins 
each  warp  thread  is  lowered  below  one  or  more  picks 
before  or  after  the  single  stitcher  of  the  regular  satin 
weave. 
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DOUBLE-STITCHED  FILLING  SATINS 

Fig.  131  is  an  8-shaft  double-stitched  filling  satin. 
An  extra  stitcher,  indicated  by  a  cross  in  one  repeat 
of  the  weave,  is  inserted  at  the  right  of  each  regular 
stitcher.  Each  pick  floats  over  six  warp  threads, 
while  the  warp  which  floats  on  the  back  is  woven 
^ — 4 — ' — 2.  This  weave  is  used  for  goods  called  ^'Eng- 
lish leather." 

Fig.  132  is  a  10-shaft  double-stitched  filling  satin. 

Fig.  133  is  an  11-shaft  filling  satin  in  which  2  risers 
have  been  placed  at  the  side  of  the  first  one,  bringing 
3  risers  together. 


Fig.  157. 

ODBDDWODDBQDffiDDD 
■□aHDaDBaDBDDDBD 
DSSnDaBGGBDDQBQaH 

□□□■□□asoaDBDOBaQ 

□■□□fflDDDBDOSDDDB 

□□ilQODBDDSIDDaBDa 
glDQDBnOSODDBDDBD 

□□■□□anDOBODsiaaD 

BDGffiCaDBDDWDDDBD 

□  ISDQDBDDfiDQaBQDH 

□  □OBOGiilDDDBaaBDO 

□  BOaaiDCDBnDBnDDB 

□□BDODBDaasnaDBaa 
ffiDQCBGDitaQGBaaffia 

□DBCQffiaaGBDQSSDDa 
BDQSQaQBDDffiaaaBO 


Fig.  158. 

□□□□□BDHDOOGGBnii 

□□BcmaGQaDBDffiGDa 

OBlGDGDaBaBaaQDGB 
ODaDBGBOQCOOBaBQ 

□anffiGDaaaBOBaaDG 
fflDaDaDBGHCDaaaBG 
□□QBGfflaaaaoBGKGo 

BDfflOaaGGBGIiiaGGGa 

□GGGGBGaiGGaaaBGia 

□GBQBDOQGGBOKDDa 
DBGDCanBGHaaDDGB 

□□aaBGffiaaGGDBasG 

OBQffiGaQQQBQaaaQD 
HDaQQGBDfflGaGaOBa 
□□GBGBQGGGGBGKGQ 

aaaBDDQOQBQffiaDGaa 


Fig.  159. 
□aoBGasGoaaaBQaB 

DBOGWQOQGGBaGBOQ 

QafsoGGGGBaoffiaaaQ 

BGGaGGBGGfflaGDGOB 
GQGQBDGBaGGQGBGa 
GGBGafflQGGGaBGGBa 
BGDilOGDaaBGGBaca 
□BDGGGDBGGMOGGDa 
QGDGGBQDBGGGaaBa 
OGDBGGIiGOOGGBGQB 
GBaQffiDGQGGBGQllGa 
DGBQGaQGBOGHGGGa 
ffiGGQnGBaGKGGGaQB 
GaaDBnGSGGGGGBDa 
QGBaGieGaGaGBGGffiQ 
BGGBGQOQDBQDiiDGa 


Fig.  160. 

OQDBQOOaiDGOaBQGa 

□BQaaaGGGOBGaaBQ 
DaaaiGGGGBuaafflaQO 

DSDaGDBGGDBGGaGB 
DGQQBGDGaiGaGQBDa 
□  QBGaGSGGGGBGaG:* 

BDaaaoGaaBDnGBGn 

DGaaGaDBQGQBGQaa 
SaGGGBGOGBGOGGBa 
GGGBGGGSQGDGBaaD 

GBGoafflGGQaBoaaffla 

□□pBQGOQBGGGISGaO 
□SGGnGBGnGBGCGGB 

ooaGBaGdiDGnaoBGO 

GGBGOGSSGaGGBaGGB 
BDGGSIGQOGBDQOIBGD 


DDffiBDGQffiDCGffiBQQD 
BBaaQBQQaBBOGGffla 

□□GBaGOBBaGGBaao 

□BODGBBOGGBaGaffiB 
OGGIlBGQaffiQDGBBQG 

□BBaGafflQaafflBaaoB 

■DGGBGCGBBOGGBGO 
DaBaOQWBQGGSGQGB 
aGGGBBOGGBOGGBBG 

gafflBaaGBOGDBBQaa 

BBDGQBQaaBBQOQfflG 

OGGBaGGBBGODBGaD 
QBDQDBBGaDliiGaa»r 


Fig.  161. 


oDQaaBGaGBQGGaaB 

OaBQaGBaGOGGBGOD 

□aoffiGGaaDBaGOffiGD 

BQQQaaBGGaHGGQGD 

oaDBaaaBaaGDQBGD 

BaOGBGOGGaBOGGBa 

QBGOaGGBQGGBGGaa 
DGGGBGnOBanaGGBG 
OBGriGfelGGaaGBUGGB 
□GBGaGGGBOGGlSGGG 
DGGaGBGGGaGGGaGB 

aGBGaaMDaoGGBGan 

DQaBaGGCGBaGGMOG 
BDGGGGBaGOSaaDQG 
GOGBaGOaGGGGGBnG 
■aQDBDaaQDBQDGBD 

Fig.  162. 


QaGQGBaaBGGGGaaa 
□aGBGaBoaaaGGGBa 

aBGGBQaOGQGGlBGGB 
□□BGGaGaDGHaGBGG 

BaaDQGGQsaGBDGaa 

□  GGOGOIiiaGBaoOGGB 
GGGnBGGBaGGQDQGB 
□OffiDGBGaGGGGaffiGG 
ffiGDBGDrOGDGfflDGBG 
QBGGQaGaGHGOBGGa 

QGDGGaGaiaaiOGGGa 

GGGGGiiGGBQaGGGGG 
DGGIiBGGBOGaODaGSSG 
□BGQBGDaQaDGMGGB 
aGBGGaGGGGHGGBaa 
BaQUGGGQBQOBGQaa 

Fig.  163. 


aQaffiacoGBaGOGDiio 

aMOGGGBGaoGGfRGGa 
QGGGBaCCGGKGaaGB 
OQBGGOOQSGGGGBGG 
BGaGGGSKaQGQBGaGQ 

□GQGBaanQBDGOGGS 
□GBOQGGBaGDGGaaG 
ffiOGGGBaGGGGSGGGa 

aQaBaaaonsGGGDBG 

aBGGGGCWGGGOBGaO 

QGaGGwaGGGBGaaaa 

GGDIiaGaaBGGOGGKG 
aBaGQDBGaQGOSDGQ 

GDODBaaoaairciGDaB 
DGBGOGaQsiaaaaBGO 

•GaGDGaGQQQBGDGa 

Fig.  164. 


DOUBLE-STITCHED  WARP  SATINS 

Figs.  134  to  145  are  double-stitched  warp  satin 
weaves  made  by  lowering  each  warp  thread  under  two 
picks  instead  of  one.  The  extra  sinker  is  placed  above 
the  first,  and  stitches  the  filling  thread,  which  floats 
on  the  back.  These  weaves  are  used  chiefly  for  worsted 
cloths. 

To  reduce  the  number  of  shafts,  a  satin  weave  with 
half  the  number  of  shafts  is  sometimes  woven  with 
two  picks  in  a  shed.    Fig.  146  shows  a  5-shaft  satin 
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woven  in  this  way,  and  serving  as  a  substitute  for  the 
10-shaft  double  satin,  Fig.  141. 

By  lowering  each  warp  thread  for  3,  4  or  5  picks 
instead  of  1  or  2,  the  filling,  floating  on  the  back,  is 
stitched  more  closely  and  the  twill  is  made  more 
pronounced.  In  Figs.  147  to  153  each  warp  thread 
passes  under  3  picks ;  in  Figs.  154  and  155,  under  4 
picks  in  succession ;  in  Fig.  156,  under  5  picks. 


Fig.  165. 

aODDDODOaaDDaDDQ 
ODDDOaBODDBiaDOaD 
□□□□■□□□fflDDODDnB 

aauaoamaanoaamaa 
•uaoamaaoaaamDaam 
aoBooaaaauaaamaa 
maaoaaomoaamaaaa 
□□□□□■□□□fflanaoDQ 

□□□■□□□ffiDDDDDDBG 
□■□□□BDDODaQBODD 

aaomaaDoaauaaama 
omoaoaaDmaaasaaa 
oaaoDouaaasaaaaa 

□□□□■□QDSIODDDOQB 

aamaaamaaDoaamao 

■□□CBDDQDDOBaaaffl 


Fig.  166. 

□□□□□□■□□□ssDDaan 
onaBGaosiDaDDQaBa 

■□□DHDDDDDnBDOaffi 

QfflDDDDDDBDDDSDDa 

□□□□□■□□□^□□□□□a 

□□■□□□aDDDDDDBOa 

□□DHDDanaDBDDDffla 
fflDDDDDDBDQDSDQDD 

□■□□□RDQDDDDBDOa 

□□(^□□□□□□■□□□fflaa 
□□□□□□■□□□aiaaaaa 

DDQBDaDfflaDDDDDBD 
■□□QBDaaDDDBaDQB 


Fig.  167. 

DBDDODDBDDanBODD 

aDDOaDDDDBDDODDffl 
DffiDDDDBDtjDDDBQDa 

aaomaaaoomoDaama 
UDonacmaoaamoaaa 

□□QMDCDQBDDaDDaa 

mcuouuaaaaamaaoa 
Domaaaaamaaaamaa 

□DDODfflOaaDBDDDDD 

aDBaQDDBDnDaoBoa 
ODQaBDaaaaaDaaaB 

OBODQDDllDaaaBDDa 
□□□QBDDDDBDaDODffl 
□BQDDaBDDaDDBaQa 
□□□BaQDQDBDDDQBP 
BQQQQaHDDDDBDQDD 


Fig.  168. 

□□fflDaBQanaaaaiiDO 
Duaaaaaaamoamaaa 

aaaaamaauaaaaaaa 

DBaDBaaDOOQDBaDB 

BQaaaoDDBaDBaaDa 

□□□□fflOaBDaDDDDDH 
■□□■□□□□□OOBODBQ 

DDDDaaofflDOBaaDDa 

□□CBGDBaaaDDQDBO 
□QBDaDDDDDBaaBDa 
DQDnDafflDDBODDaDQ 
□DfflQDBDaaQDODfflQQ 

QBDaaaoaafflnDBDaa 

oanaamaamobcaaaa 
amaamaaDaooomaam 
BQQaaaaaaQDBQQoa 


■□□□BaaBODaaaooDDB 

SDaDDGDDDnBoaiaDa 
□□DoaBasfiDDDDDaaa 
BDsaaaijGQDODBnHa 

UDGDDDDBDBDaDDDD 
□□■□■□□□□DDDQUBQ 

aooaaaaoamamaoaa 
Daoamamoaaaonaaa 

□BDDQDDaaDDBDBDQ 

•Daonaamamaooaaoa 

GBnis;DDDDnDQDDBaiB 
'□□□□□□QDBDMDDDDD 
□□□BQBDDDDDDaDQB 
BQaDGQDaCDBDMGGD 

□□□□GBaMDaoDaaDO 

•  □BDaaDGGDDQBDIiiD 

Fig.  169. 


□DDBGGIiaGODOaGaB 

□fflDaCODGGGBGOBaa 

□GaDOBaoffiGQaaaQG 
■aaBGQQaaaoGBaGffi 
OQQGGGaBaGBGaGaa 

□QBOQBQaaGDGGQBa 

ffiaDGGCQaGBQaffloaD 

□aaaBGQBGGaDQGGD 
□affiGDaGGGGOBaOffiD 
QDaGGGBnafflGGOQaD 
□BaGBOGGGGOaaBGD 
DQQGQGaDBGOBGQDa 

□aaBGOBaGGGGGaaB 

DBDGGQaDOGBaGBGD 
DGaGGBGQBQOQGGQa 
■GGBaGGGOGOGBaUn 

Fig.  170. 
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Fig.  171. 
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Fig.  172. 


Fig.  173. 


Fig.  174. 


Fig.  175. 


Fig.  176. 
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Fig.  177. 


Fig.  178. 


Fig.  179. 
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FILLING  SATINS  WITH  EXTRA  STITCHERS 

Figs.  157  to  178  are  satin  weaves  in  which  extra 
stitchers  are  placed  regularly  at  short  distances  from 
the  regular  stitchers,  and  without  regard  to  the  tighter 
stitching  of  the  warp  threads  floating  on  the  back. 

Attractive  color  effects  can  be  produced  with  the 
satin  weave.  Fig.  179  shows  a  two-color  diagonal 
obtained  with  a  warp  dressed  1  light,  1  dark  and  woven 
with  a  5-leaf  satin.  Similar  effects  result  from  this 
warp  pattern  and  a  7-  or  9-leaf  satin. 


DERIVATIVE  WEAVES 


The  great  variety  of  elementary  weaves  has  been 
shown  by  what  has  preceded.  It  will  be  readily  under- 
stood that  each  elementary  weave  is  capable  of  an 
almost  endless  number  of  modifications.  An  elemen- 
tary weave  becomes  a  modified  or  derivative  weave 
when  risers  are  added  or  removed.  These  alterations 
must,  as  a  matter  of  course,  be  made  uniformly 
throughout  the  weave  pattern.  Changes  made  in 
elementary  weaves  frequently  necessitate  alterations 
in  the  drawing-in  draft. 

There  can  be  drawn  on  the  same  shaft  only  those 
threads  that  interlace  the  filling  in  exactly  the  same 
order  from  the  start  to  the  finish  of  the  weave.  The 
occurrence  of  but  one  place  in  the  draft  at  which  one 
warp  thread  is  above  a  pick  while  another  is  below 
the  same  pick  prevents  the  two  threads  from  being 
drawn  on  the  same  shaft.  Fig.  180  shows  two  threads 
which  must  be  drawn  on  separate  shafts  owing  to  the 
variation  in  the  order  in  which  they  interlace  the  two 
picks  between  the  lines  at  the  right,  although  in  other 
respects  they  interlace  the  filling  in  the  same  way. 

It  is  readily  seen  that  in  Fig.  181  thread  2  may  be 
drawn  on  the  same  shaft  with  thread  1,  thread  4  with 
3,  etc.  In  Fig.  182  threads  2  and  3  may  be  drawn  on 
the  same  shaft  with  1 ;  threads  5  and  6  with  4,  etc. 
In  Fig.  183  threads  3,  5  and  7  may  be  drawn  on  the 
same  shaft  with  1 ;  threads  4,  6  and  8  with  2 ;  threads 
11,  13  and  15  with  9;  also  threads  12,  14  and  16  with 
10. 

Figs.  181  and  182  each  have  but  two  different  orders 
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of  intersection  of  the  warp  with  the  filling,  conse- 
quently either  can  be  woven  with  two  shafts.  Fig. 
183  has  four  different  orders  of  intersection  of  warp 
with  filling,  and  can,  therefore,  be  woven  on  four 
shafts  with  the  following  drawing-in  draft :  1,  2,  1,  2, 
1,  2,  1,  2,  3,  4,  3,  4,  3,  4,  3,  4. 

The  drawing-in  draft  is  placed  either  below  the 
weave  draft,  as  in  Fig.  184,  or  above  the  weave  draft, 
as  in  Fig.  516.    On  a  line  with  the  first  warp  thread  a 


Fig.  181. 


Fig.  182. 


Fig.  183. 


Fig.  185. 
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OaCGGGGaQDQOGGGGGGGOGGGaaa 
GGGGaGGGGQaaaaaGGGGGGGnQGD 
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OQQGGsiaaaGGxaGGXGxaxGaGxaa 
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□  BBBGGGBGBGIBGG 
BGGDBBBBDBGIBBB 

GBBBOGGBUBCiaGG 
■□GGBBBUBGBOBB 

□BDBGBnGBDBOGB 
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oaBaaDaQQOoaGGDaBGQQGGaaDDaa 

GMGBDGaGGGaGCaGBGBGGaGGGGaOa 
MGaGBaGaaGGOGGBGGQBrjGGGGGaGa 

aaaGGBaGGGaGaBGDGGaBnGGQGaaB 
GGGaGGBCLDGaBuaoaaoGBaauGaBG 

DOGGGGCBGaaBDOnGnanGCBnQGBGG 
DGGGaaQDBnBGaGQGaDGGGGBnBaGa 

DaaGGGGGGBGaQGOGaaGGQaGBaaaa 


Fig.  180. 


Fig.  184. 


Fig.  186. 


point  is  inserted  in  the  first  horizontal  row  of  squares 
indicating  that  the  first  thread  of  the  pattern  is  drawn 
on  the  first  shaft.  The  second  warp  thread,  if  it  inter- 
laces the  filling  in  a  different  order  from  the  first,  is 
then  indicated  by  a  point  on  the  second  horizontal 
row,  which  represents  the  second  shaft.  Each  thread 
of  the  pattern  is  indicated  successively,  a  new  shaft 
being  added  when  the  thread  intersects  the  filling  in  an 
order  different  from  that  of  any  of  the  preceding 
threads.    If  the  intersection  is  the  same  as  that  of  a 
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preceding  thread,  a  point  is  marked  in  the  horizontal 
row  already  used,  for  that  thread. 

When  the  entire  weave  pattern  has  thus  been 
drafted,  the  drawing-in  draft  is  complete,  indicating 
the  number  of  heddles  on  each  shaft  in  one  pattern. 
The  26  threads  in  the  pattern  at  Fig.  184  are  drawn 
on  the  shafts  in  the  following  order : 


Thread   1   on  shaft  1 

Thread  2   on  shaft  2 

Thread   3   on  shaft  3 

Thread   4   on  shaft  4 

Thread   5   on  shaft  5 

Thread   6   on  shaft  6 

Thread   7   on  shaft  1 

Thread   8   on  shaft  4 

Thread   9   on  shaft  3 

Thread  10   on  shaft  2 

Thread  11   on  shaft  1 

Thread  12   on  shaft  6 

Thread  13   on  shaft  3 

Thread  14   on  shaft  3 

Thread  15   on  shaft  3 

Thread  16   on  shaft  6 

Thread  17   on  shaft  3 

Thread  18   on  shaft  6 

Thread  19   on  shaft  6 

Thread  20   on  shaft  6 

Thread  21   on  shaft  3 

Thread  22   on  shaft  2 

Thread  23   on  shaft  1 

Thread  24   on  shaft  6 

Thread  25   on  shaft  5 

Thread  26   on  shaft  4 


This  pattern  can  be  woven  on  six  shafts.  The 
drawing-in  draft  is  clearly  shown  below  the  weave  at 
Fig.  184. 


42 


A  HANDBOOK  OF  WEAVES 


The  drawing-in  draft  should  be  arranged  so  as  to 
be  readily  understood  and  to  facilitate  the  work  of 
drawing-in.  For  example,  the  weave  at  Fig.  185 
can  be  drawn  in  as  follows :  1,  2,  3,  2,  1,  4,  5,  6,  7,  8, 
7,  6,  5,  4,  as  shown  below  the  weave  draft.  The  draft, 
however,  is  simpler  and  more  easily  followed  by  both 
drawer-in  and  weaver  when  the  order  of  drawing-in 
on  the  first  three  shafts  is  reversed,  making  the  draw- 
ing-in draft  as  shown  at  Fig.  186. 


BASKET  WEAVES 


A  basket  weave  is  a  plain  weave  in  which  two  or 
more  adjacent  warp  and  filling  threads  are  raised  and 
lowered  together  as  if  they  were  a  single  thread.  This 
produces  a  checkerboard  effect,  the  size  of  the  squares 
depending  on  the  number  of  threads  worked  together. 


Fig.  187. 
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Fig.  188. 
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Fig.  189. 
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( 

Fig.  190. 
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Fig.  191. 
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Fig.  192. 


The  warp  threads  working  together  side  by  side 
can  be  drawn  on  separate  shafts  or  on  the  same  shaft. 
It  is  sometimes  found  necessary  when  weaving  coarse 
woolen  goods  to  draw  into  one  heddle  the  threads  that 
work  together  side  by  side  in  order  to  prevent  chafing 
of  the  warp  yarn.    It  is  also  necessary  at  times  to  use 
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a  binding  thread  woven  with  a  plain  weave  at  each 
side  of  the  cloth  to  prevent  the  filling  from  being  drawn 
in  when  weaving. 

Fig.  187  shows  a  4-thread  basket  weave.  A  plain 
weave  for  the  selvage  is  shown  at  the  left.  A  plain 
shaft  for  an  outside  binding  thread  is  shown  at  the 
right  of  the  draft;  the  latter  is  used  when  the  body 
of  the  selvage  is  woven  with  the  basket  weave  used 
in  the  body  of  the  cloth. 


Fig.  193. 
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□□BBDaaaDaDDaaDBBagB 
BaaDaaaaaaaBDGaDaBBa 
-BaaoaaaaaDBaaQaDGaan 
aaaaGBaaDaaaBBaBBggB 
BBGGBauBacaaaaaDaaBa 
BaDOBDaaaGBaaaaaaaaa 
QQaBGBBQDaDaaaaBBDga 
□GaaaBaoGBDaaaDaaaDa 
aaaaaaaaaoaBGGBGaaaG 
DaaaGaaoDaGDaaaaanaa 
aGaaaaaGaaGGaaoaama 
aaGnaGQaaaaaGGaGoaaa 
aaGGaGoaaoaaaoaQaaaG 


Fig.  194. 


□□oaaaaBDaaaaaDa 
BBBGODBaaaaGaGaa 
□GGBaaoaaGaaaaGa 
□□□aaaaaoGaaaaQB 
□aaaaBaaGaGBBBoa 
aaaaDGBGaaacgaaa 
aaaGGGaGaaaGGGaa 

-BBBGGBaGBBBGGGaa 
GGGBaaGBPOGBBaGa 

BBBGoaaaaaaaaGao 
GGaaaaaaGGCiaaaaa 
□GGaaaaaaGGBBaGB 
□adBBBaaaaaaaaaa 
aBBGGaaaBBBOGGaa 
aaaaaoBGaaaoGaaD 
■aBGaaBaaaaaaoaa 


Fig.  195. 


DOoaGaaaaaoaGBGBBBgB 
BaaGBDaGBGaaanaDaGag 
DQaaDBBBGaaagBDaaaDB 
DoaaGBBaGaagdagBBagB 
oaaBaaBBaaGagagBBBaB 

BBanaGCTlBGBaBGBGGgBg 

DGaaoaaaQaaaaaaBBBga 
BBaGBaDaaQBBaaagQDBn 
aaaaaooGaGaaagBggQBD 
■■BaaGGGBDaaaQBoaGBg 
-aQDaaaaaaaaDQBUBBBgB 
BaaaaGGGBOBBaaaDGGBg 

aDDBDBBBDBDQaBgaBBgB 
□□GBGBBBGBGDgBgBBBgB 
DGGBDBBaQaQaQBGBBBQB 

BBaGBGaDBGaaaQBGaGBg 
aQDaaaBaGaGGGaaaaagB 

BaaGaDGaBaBBBGBGaGBG 

BBBaaGOGBaaaaaagggBG 

BaBDBaGDBDBBBaaaOGBO 


GGDaaaGGDaaaaaGaaBBBga 
BBaaDaaaanaGGDaaaaaGBg 

QaDBaaQDaBGaaBGQGBBBGB 

□□GBBaaDGaGaaaGaGaaaGB 
QGGaaaaaGaaaBaaDGaBBGB 
BaaaGGaaaGaGaGBaaGGGaa 
aaaGaGaaaaaaGoaaaGuDaa 
BaBOGGaBBGaGaaaBBGGaaG 

QGGBBBQGaaGBBBPggBBBgB 

DaaaaBDGGaGBaBDaaaaaaa 
aoGBBaaGGBaaaBaaGBBBGa 

BBBGGDBBBGBDaGBBBGGaBn 
GGGBBBDGDBGBBBGGnBBBGB 
BBBGGGBBBGBGaGBBBaOaBa 
BBBDGGBBBOBaGGBBaGGGBU 

BaBaGGBaaDaGGGBaaaGnaQ 

OGGBBBGGCBDBBBOGGBBBGB 
□GaBBBGGGBGBBBCOOBBBaB 
□GCBBBaGOBaBBBGGGBBBGB 
BBBGGGBaBGBGOGBaaaaGBa 

BBaaaGBaaaaoGGBaaGanBG 
■BaaGaaaaaaaoGaaaaoaBO 

Fig.  196. 


aDDaBBGaGBBaaocaaa 
BaaGGnaGBDoaaaaGaa 
□GaaaauaGaaaannaoa 
aaaacoaGaGGGaaaGaG 
aaaGOoaGaaGaaaaGaG 
aaaGGnaGaGGuaaaaaa 
□unaaBQaoaaaaGaaaa 
□□GaaacacaaaGODaGa 
GGDaaaaanaaaGGGaGa 
aaaaoaacacaaaaaoaG 
OGGaaaaaaaaaGaGana 
aaaGGQaGaGaaaaaaaG 
□DGaaagaGaaaGCGana 
□GnaaaaaGBaaaGGada 
□aGaaaaaGaaaaaGBGa 
aBBanoBOBGaaaaaGaa 
BaaGGaaaaGaaaaBGaG 
•BaaGoaaaGGoaaaoBO 

Fig.  197. 


GaGQaaGaaaaaGB 
aaaaGGaGGGQaaG 
aaaaonaGGacaaa 
□□□aaaoaaaaGGa 
□aoDaBGBaaaoGa 
GOGGaauaaBaDGa 

aDGDBBGBBaaGGB 

aaaaaoanQaaaao 
□□GaaBDaaaanGa 
GGQoaaaaaaa'iJGa 
aaaaGoaDOuGaaG 
aaaaGaaoDGGaaG 
aaaaooaoGDoaaa 
aaaaGaaGGGoaao 

Fig.  198. 


Fig.  188  is  a  basket  weave  in  which  three  threads  in 
warp  and  filling  are  woven  together. 

Fig.  189  is  a  basket  weave  in  which  four  threads  in 
warp  and  filling  are  woven  together.  Fig  187  is  called 
a  4-leaf  basket ;  Fig.  188,  a  6-leaf ;  Fig.  189,  an  8-leaf . 

If  the  warp  is  set  closer  than  the  filling,  a  weave 
having  more  warp  than  filling  threads  working  to- 
gether is  sometimes  used  in  order  to  prevent  the 
squares  from  becoming  oblong.  Fig.  190  shows  such 
a  weave  having  three  threads  woven  together  in  the 
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warp,  and  two  threads  in  the  filling.  Squares  of 
different  sizes  can  be  woven  in  the  same  pattern,  as 
shown  at  Fig.  191,  in  which  four  threads  working 
together  alternate  with  two  threads. 

Pleasing  effects  can  be  produced  by  inserting  single 
threads  between  the  threads  working  together  to  form 
the  basket,  especially  when  the  color  of  the  single 
threads  contrasts  with  the  ground.  Figs.  192  to  198 
show  various  weaves  of  this  kind. 


RIB  WEAVES 


A  rib  weave  is  a  modification  of  the  plain  weave. 
The  simplest  rib  weave  is  made  by  weaving  two,  three 
or  more  threads  together  as  one  end  next  to  several 
warp  threads  which  are  woven  with  a  plain  weave. 
The  former,  lying  side  by  side  and  interlacing  the 
filling  like  a  single  thread,  rise  above  the  surface  of 
the  adjoining  threads  that  are  woven  plain,  forming 
a  ridge  or  rib  running  lengthways  of  the  cloth. 


BaaaaaaDaoaaaaaaaaaaaaaaaDaa 
□□□BaaaaaaaaaaDDaaaaaaaBDaaB 
aBBOBaaoaaBaBDBBBaaaBDaDaaaa 
□□□aaaDBBaaaaaDDOBDaaaBBaaDB 
BBaaBaaaDaaaaDBaanaaaaDDBaaa 
□□□aaaDaaaaaGaDDDaaaoaaaaaoa 
aaaaaaaaGaaaaaaaaaaDaaaaaaaa 
□□□aaaaaaaaaaaDDDaaaoaaaaaoB 
aaaaaaaaaDBoaDBaanaaaaDDaaaQ 
□□□aaanflaaaaaauDUBDaaBBBaaoB' 
aaaoaaaDoaaaaaaaaDaaaoDDaaaD 
aDaaaaoaaaDaaaaaaaDaaaaaaaoa 
aaanaaaDaaaaaaaaanaoaDaDaDaa 
□□□aaaDaaaaaDaaoDBaaDBBBDaaa 
aBBaBGaaaaBaBaaBBDaaaGDaaDaa 

DGGGQDGQaOGDaaaGGDGaaQGGGDaa 

□DQDQaoaoQOGoaGGaGGQDGQaaDaa 
□aaaaDGQQQaoaDQGDGGGnaaaGGaa 
aDGaaaoaaDaQaGDGDaaDQQQaGaoa 

GGGGGSSaQDCGBiaGDaGSaDaKKKaaGB 

aaaDBGGGaGscGaGHBKGGasiaDaaGKa 
QGGioaQGKsasiGaaKaDGaasGaGGCKaa 
XHMDGDKQQaaaKcaaacssGQGaassocQ- 


DaGOBaaaaaaiGGGGBGaaBaaB ' 

aBBaaBaGGGaaaBaaaaGGOGaa 

□□GGaaaaaaGaGGGGBGaaaaaa 

■■■aGaGGQaaGaaaaGaaGSGaa 

aGoaaaaaaaaaGGGaaaaaaaGB 

aaaaGBGGGGaaaiaaGaGGaGaa 

□aaGBDBBBBaaaQGaBGBBBBgB 

■■■aGaaDGaaaBaBBGBGGDaBa 
OGGGaaaaaaaaGGaaaGBBBiiga 
BaaaGBaGaGBnaaBBaaaGDGBG 

□GaGBGaBBBGaaGGaaGBBBBQa 

aBBBGaaGGQaGBaaaaaQGGaao 
□aaaaQaaaaaaGQaGBaBBBaGB 
BaaaaBaGGaBGaaaaaaGGaaBG 

-■□aQBaBBBBaBGaaQBGBBBBaB 

aBBaaBaaaGaGBBaaaaaaGGBG 

□DDGGoaoaQGGaaGGaQGGDQag 
ooGGGGaQaaDQGGGGGGagggag 
F^rifnrnnr-innnnnnnnnnnnnnnnnr] 


Fig.  199. 


Ij  U  U  U  U  LJ  U  LJ  LJ  LJ  LJ  LJ  LJ  l_J  LJ  i-J  1- 1  (_]  t_J  w  ^ 

QOQQaaKSCKKGGQGGQXaGggGDK 

oaGGGHGGGaaGKKBiseQaagDDMg 

DGGGSiaQaQGGHGQQGQa|H»Kgg 
KBBHGaaaaQHGGDGGGKQGDGaa 


Fig.  200. 


Fig.  203. 


Fig.  205. 


DaGaaBBBOaODBBBB 
BBBaGGaGBBBBDaGG 
□□□□BBBBDGaaBaBB 

BaaaaGaaaaaaGGGQ 
□□□□BaaaaaGGBBBB 
■aaaaGGGBaaaaGGa 
□□aGaaaaoGaGaaaa 
aaaanoQGaaaaGGGG 
□caaaaaaGOGGaaaa 
aaaaGGGGBBaaGGGa 
□uDGBaBBGaGGBaaa 
BBBBaoaoaaBBGGGa 
□aQGaBaaGGaGBBBB. 

aBBaaGGGBBBBGGGG 

□GGGaaaaGGGGaaaa 
■aaaDGGOBBaaGGGG 


BBBBBBBBnGGGBBBBBBBaaGGG 
aBBBGOaGBBaaBBBaGGnOBBBB 
GGGGaaaBaaaBGUCGBBBBBBBa 

■■■■■■■■GGGGMaaaHHBuanG 
■■■■GGGaBBaaBBaaoGGOBBaa 
GaaaaaaaaaaaGGGoaaaaaaia 
aaaaaaaaQaoGaaaaaaaaDDOG 
aaaauuGGaaBaaaaaaaouaaBa 
□GOGBBaaaaaaaaaGBaaaBBBB 
aaaaaaaaGGGGaaaaaaaaGnDG 
BaaaoaGGaaaaaaaauoanaaaa 
GGDDaaaaaaaaaaQoaBBaaaaa 
BaBBaaaaGGGGBBBBBBBaaGaa 
BaaaGGGoaaaBBBBaGGaDBBBB 
DGGaaaaaaBaaGaGGBBBEaBB  a 


GGBBGGBBDOBBGGBB 
BBaDaaGGBBaGBBGG 

GaaaDGBaaGBaGGBB 
■■GGaBgoBaaoaaaa 

Fig.  201. 


OGaaaaGCGBaaGGGBBB 
BBaGGGBaaGGaaaaGaG 
GGGaaaGGGaaaGGQaaa 
■BBOOGaaaaoGaaaGaa 


Fig.  202. 
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DnGaaaGGGGBBGaGaBii 
BBBaaGaaBBGGaaaaoQ 
DGCGaaGGGaaaQGGQBa 
■aaaGGaBBaQGaaaaaa 
DQaDaBaGGDaaaaouaa 
■BaBQaBBaBGGBaaaaG 

DOGLiaBaGGGBBaDGnBa 

aaaaGGaaaaGGBaaaGQ 

GaaaBBQaGDaaGGGGBB 
BBBBoaaaaaGGaBBBGa 
aQQQaaoGGGaBGGaaBB 
aBBaGGBaBBGaaaaaaG 

aGGGBBQGQGBBGUGGBB 
■BBBGGBBBBGGBBBBGG 
aaGGBBGGGQBBGOCGBB 
■BBBGaBBBBQGBBBBaU 

Fig.  204. 
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Fig.  206. 


^□■□■□■□■□■□■□a 
■□■□■□■oaaaoaoao 
□aoaaaaaaaaaaaoa 
□aaaoaoaoaaaaaDa 
aaaoBaaaBaaaaaaa 
□aaaaaaaaaaaaaoa 
BoauaoaoaaaaaDaa 
aoaaaaaoaaaaaaaa 
□aoBDaaaaBoaaaDa 
aaaaaDBaBaaaaaao 
□aaaaaDBoaaaaaaB 
□BaaDBDaDBaaDBaa 
aDBaBDaaaaaDaaao 

aBaaaaDaaBaaaaaB 
□aoaaaoaaBaaaaa 
BaaaaaBaBDaoaaaa 

□□□□□□□□□□□□□□□D 
□□□□□□□□□□□□□□□D 
□□□□□□□□□□□□□□□D 
□□□□□□□□□□□□□DDD 

□□BDDDHDDDXDDQKO 

aaQDJiOaDKQODHDOa 


Fig.  207. 

aaDBaaDaoaaaDaga 
aDauBaaaaaaaaaaa 
BDaaaaBDaaaaaaaa 
BDaDBDaaaoaaaaBa 
□aaBDaaaaaaaaaaa 
BaaaaoaDaaaaaoaa 
BDaDaaaoaoaDBaBD 
BaBDaaaaaDBaaaaa 
□aaBDaaaaaaBaaaa 
BaBDaaBoaaaaaaBa 
aaaaBDaaaaBDBDBa 
aaaaBaaaanBaaaag 
' aBaaaaaaaaDBaaaa 
aaBoaaaoaaaaaaao 

BaaDBDBOBDBOaOBa 

aDaaaDBaaaaaaaaa 

□□□□□□□□aDOODDDa 
□□□□□□□□□□□□□ODD 

□aaaDDDDaDDODODa 
□□□□□□□□□□□□□□□a 

□□□□□□□^□□□□□□□H 
□□□□□OKaDDDDQDKD 
□□□□□^□□□□□□QHLDa 

□□□□^□□□aaaaHaDa 

□□□^□□□□□□DBIDDDD 

DO^aoaoaaoxaaaaa 
Dsoaaoaoasaaaaaa 
saoaaoaaaaaaaaoa 


Fig.  208. 


Gaoaaaoaaaoaaaaa 

aaaaaaaaaaaaaaGa 

BDBDaQBaaaaaaDao 

BaaQaaaaBDaaaaaD 

OBaaaaaaaaDaaaDa 

□aoaaaaaaaoaaaDa 

aoaoaaaoaaaaaaaa 

aaaaaaaaaoaaaoao 

□aoaaaoaoBoaaaaa 

□BaBaaaaDBaaaaoa 

aoaaanaoaaaaBDaa 

aoaaaaaaaaaDaaaa. 

□aaaaaoaaaaaDaaa 

□aaaaaaaaaaaaaoa 

aaaaaaaoaaaaaaaa 

aaaaaaaaaoaaaaaa 

aaaaaaaaaoaaaaoD 

aaaaaaaaonaaaaan 

□□aaaaaaaaGaaaaa 

aaaaoaDODaaaDDaG 

fflaaafflDaaBDODsiaaa 

□ffiaaaaaDasaaaiiaa 

DaaoaQBQaaiBaaaaia 

DaaBaaafflaaaaaaaffl 


aaaaaaaaaaaaaaaa 

GaaBoaaaDaDaaaaa 

aBGBaBaBDBDBaaaa 

aaaDBGaaBGaoaaaG  ~ 

aaaaaGaaaGaGaaao 

aoaaaoaDaGaaaaaa 

GaaaaaaaaaGaaaGa'' 

□aoaaaGaaaGaaaGa 

oaGaGaGaaaoBaaaa 

BcaaBGaaaGBGBGBa'' 

aaaaaaaaaaaaaaaG 

aGaGaGaaaaaaaGaG 

GaaaoaaaGaaaaaGB 

GBGBGBGBGBGBGBaB 
aaGBaBGBGBGBGBGB 
aGaGaGBGBGBGBGBG' 

aaaGBGBGBaBGBaaa 
BGaGBaaDBGaaBaBu 


Fig.  209. 


oaGaaaaaaaaaGaGa- 

GaGaaaGaaaaaGaGa 

oaGaaaGBGaGaGaGa 

GaaaGBGBGaaaoaaB 

aaaaaaBGaaaaaDBG- 

aGaaBaaGaGBGBGBG 

BGBOBaaaaaBaaaBG 

BaaaaaBDaaBaBgBg_ 

oBGaaaaaaanaaaGB 

aaaBGaaanBaaGaafi 

GaaaaaGBGaGaaaGB 

GBGBDBaaGaGBaBaa 

a-GaaaGaGBGaaaaBg 

aGaaaaaaaaaaaGBG 

BaBGBGBGBaaaBGBa 

aGaaBaaaaaaaaGBO 


Fig.  210. 


□BGaaaaBGBGBGBGB- 

□aaaaaGBGaaBGaaa 
BGaaBaaGBGaaaGBG 
BGaaaGBaaaaGBGaa 
BaBaBGaaaoaGaGBa 
aGaaaaBaaGBGBaaG 

aGBGBaBGBGBGBGaG 
BGBGaGaGBGBGBaBG 
GBGBGBGBGBGBGBGB 
□aGBGaGBGBGBGaGa. 

BGBGaGaGBGauBGaa 
aGBGaaaGBaaoBGaG 
aaaGaGaaaGBGaGBG 
aGBaaaaGBaBGaaaa 
aGaoaaaGaaaGaaaa 
aoaDBGaGaGBaBGaa 


Fig.  211. 


Fig.  214. 


LONG  RIBS 

Ribs  running  lengthways  of  the  cloth  are  called  long 
ribs.  Fig.  199  shows  a  pattern  in  which  four  warp 
threads  woven  plain  alternate 
with  three  threads  woven  to- 
gether as  one  end. 

Generally  the  combined 
threads  are  drawn  through  the 
same  dent  in  the  reed,  and 
can  be  drawn  through  the 


aaaaDBaoaaaanaaoGa 
BaGBBGaaGaaaBaaaaa 

GGBGGBDDBaGBaGBGDB 

BBGaBaBBaBBGaaGBaG 

aQaaGBaGBGaBaGBGQB 
BaaaaaaaaaaaBBGaaa 

oaaaaaQDaaGaDGaGoa 
aaaaaoaaGBaaaaGaaG 

aaaaGBaGBGQaGaaaGa 
BaaaBGaaaaaaBaaaBG 

GaaaaaGaaGaaaGBaGB 
aaaaaaaaGaaaaaaaaa 

aaaaaaaGaaGBaaaoaa 
BaGBBGaBaBaaBaaaaG 

aGaaaaaaaGaaaaBGaa 
aaaaaGaBGaaGaaaaaa 

GaGQGGaaaGaGaGGaGa 
GaaGGQaaDaGGGQaGGa 

QOGGGGGGGlDGaDaaGaO 

QGaGGGGQGQaQDGagaa 
GGGaGKaaaGGMGaGaDK 

GGXGGGGDSSGGGpGKGGG 

GGGJSXGaaaKfeaOGGxxG 

BHGGGGKSCaQaGKKQGaQ 


Fig.  212. 


same  heddle,  if 
desired.  If 
the  combined 
threads  are 
drawn  through 
more  than  one 
dent  in  the 
reed,  separate 
heddles  must 


□asaffiasDiiaffiaiiBBiaffiGsawGBGa 
aaaaaGBGBGaaBGBGBGaGaoBa 

BDBaiGBaBGBQBQBGBaBQBqan 

aGBGBGaGaGBaaGaGaGBGaGaG 

OHQfflGBGSGiiaaaGBasiafflapiasiGW 
aGaaaaaaaGaaaaaaaaaaaGBq 
aaBGaaaGBGaaBaaaagBGBgBa 
aaBaaaBGBGBaaGBGaaaGBGBU 

aaiaBDBBsaiiafflGfflaaBaHafflafWDW 

BaaGBGaGBGBaBGBGBGBGBGBg 

aaBaaaBaBGBGBGBOBaaaBGBa 

aaBGaGBGBGaaBGBGBGBaBGBa 

aaafflaiaaiaBGfflGiiGiiafflasiGBiGte 
aaaaBaaaBGBaBGBgaqBGBgaG 

BaBGBGBGBGBGBGBaBGBGBGBg 
BGBaBaBGBGBGBGBGBGBGBGBG 

QGDaaaGQaaGaGGaaGGaaGGaa 
aGaaGaGGGGaGaaGaGaaGaaGa 
OGGGaaaaaaGGaaaaGQGDGagG 
aGaaaGaaaaGGGaaaaGGGGaGG 
aaaQGaaGGGaaGGGaaGGaaGGa 


aGGaGGGQaGGGaGGaaGGGaaGa 

GGGGGaGGGGGaGGGGGGaaGGGa 

GGGGGGaGaagaGGGGGGGGGggg 
aaGaGGGGaaoaaaGQGaGaDGGG 
— □aasGGasiGGGKGaasflGGaxacGcs 

SoiGGGHaaa«aaG»GGaxGaGXGG 
aaaBGGOGaaGGGGGBGGGGGBa 
□□oaaaGQaaaGaaGGGaBGBGGa 
aGGaaGaaaaaGBGBGGGaQaaaa 
□aaacGaaaaaoGGGaGQGGGGaa 
aaaDaaaaaaaoGaaaaQGaaaaa 


□□aoMGD 
□□GGGaBa 

DaBBOGGQ 

aaaaanaa 


Fig.  213. 
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Fig.  216. 


Fig.  215. 


Fig.  218. 


■sonanasosaffioiiniiaaeaaiasas 
■□■□■□■□■oaaHoaoaaacisaso 
aaaaaDaaaaaaaaaaaaaaaaaQ 
aaaaaDaaaaaoaaaaaaaoagao 
□aaaanasDaaaaBanaeaganaffi 
aoaoaaaaaaaaaaaaaaanaaaa 
inaDaaaaaaaaaaaaaaBDaaaa 
aDaaaDaDBOBDaaaaaaaDBaao 

DBDfflBffiDSiBBDBDfflDfflBBDaBBfflgffl 

aDaaaaaaBCBaaaBaaoaaaaaa 
aaaoaaaoaaaoaaaaaaaaaaaD 
aaaoBaaaaaaDaaaoBDaoaoaa 

DsafeasasaiiasioiiBiicsBsaBan 
BaBOBaBaBOBDBaBaBaBaBOBa 
BQBaBDBaBaBDBDaaBOBaBaBa 
BDaaaaaoBaaDBaaaaaaoaaan 
□aaaosoiiaiiasBaaiiBiiasasDB 
aaBaaaBaBDBnBDaaaaaDBaaa 
aDBaaaaaBQaDaaaDBaaaaaaa 

BOBDBOBDBDBaBGBOBDBaBaBa 

BsasoBaaoBBsoBBnaaasDaoa 
aaBaBOBoBQBDBaBaBaBaBaBa 
aaaaBaBDBaaaBDaaaaaaaoBo 
BGaoBaBOBaBaBaaaaaaaaaaa 

□BosaaaiiaBiosiaioaaaaiasaaan 
aoaaaaaaaoBDaoaaaDaaaaao 
BaanaaBaBaaoaaaaaaaaaaaa 
aDaaaaaaaaaaaaaaaaaaacaa 

oaoeanaaoaiaaaaasaiaaaanaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aoaaaaaaaaaaaaaQaoaaaaaa 
aaaoaaaoaDaaaaaaaoaoaaaa 

Gsoaaaaaaaosasaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 

aaaaaaanaaaaanaaasaaaaaiB 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 

aaananaaaaasaaasiaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aoaaaaaaaaaaaaaaaaaaaaaa 

□aanaBcaaaaaaaaaaaaxasaa 
aaaaaaaaaaaaaaaGaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 

aaaaaaaaaaaaaaaaaaaaaaaa 

aaaaaaaaaaaaaaaaaaaaaaaa 

aaoaoaaaaaaaaaaaaaaaaaaa 

aaaaaaaaaaaaaaaaaaaaaaaa 

aaaaaaaaaaaaaaaaaaaaaaaa 

aaaaaaaaaaaaaaaaaaaaaaaa 

aaaaaaaaaaaaaaaaaaaaaaaa 

aaaaaaaaaaaoaaaaaaaaaaaa 

aaaaaaaaaaaaaaaaaaaaaaaa 

aaaaaaoaaaoaaaaaaaDaaaaa 

OHaaassaaasiaaaaaaaKaaaHao 

aaa«aaaxQaa5«aaa8iaaas(aaa!« 

BaDaaaaaaaaaaaaaaaaaaaaa" 

aaaoaaaaaaaaaaaaaaaaDGssa 

aaaaaaBQaaaaaaaaQoaafflaaa 

ooaaaaffioaaaaaoaaaaiiaaaaa 

aaaaaaaafflaaaaaaaisaaaaaaa 

aaaaaaoaaaaaaasiaaaaaaaaa 

coaaaoDaaaaafflaaaaaaaaaaa- 


aaaoaaaaaaaa 
aaaaGaoaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaGaQBaaa 
aaaaaaaaaaaa 
aaaaaaaaaaao 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 


aaaaaaaaaaaa 

aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaoaaaaaoaaa 
aaaaaaoaaoaa 


□aaaasasGnaaGiiaaasaaaaBs 
aaaaaaaaaaaaaGaaaaaaaaaa 
aaaaBGaaaaaaaaaaaaaaaaaa 
aaaaBaBaaaaaaaBaaGBaaaBa 
aaasBnaaasaaasaaaaasiaiian 
aaaaaaaaaaaaaaaaaaauBGaa 
BaBaBaaGaaaaBaBaaaaaaaBa 
aaaaBDBGaaaaaaBaaaaaaaaa 
aaaaaaaaaaaaaaaiiaaBaaaiBa 
aaaaaaaaaaaGBaBaBaBuacaa 
aaaaBaaaaaaaaaBaaaBaauau 
'BaaaBaBaBaaaBGaaaaaaaaaa 
aaaaasaaasiaaaaaaasiaaanaa 
aGBaaaaaaaaGaaaaaaaaBaaa 
BaBaaaaaaaaaBGaGaaBaBaaa 
aaaaaaaaaaaGaaaaBaBGaaBa 
asasaaaisaaaaaffiaaaaaaaaan 
aaaaaaaaaaaaaaaaaaaaaaaG 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
asaaaaaaanGaasaaasiaBasaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaeaaaaaaaaaaasaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
asasaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaGaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaGaaaaaaaa 
aaaaasaaasaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaGaGaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaGBGaaaaaaaaaaaaaa 
BaBaaaaaaaBaaaaaaaaaaaaa 
aaaaaaaaanaaaaasaaaaaaaa 
aaaaaGaaaaaaaaaGaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaafflafsiaaQSiiaBBaafflaiiaa 
aaaaaGaaaaaaaaaaaGaaaaaa 
aaaDaaaaaaaDaaBaaaaDBDBO 

BOBDBaBDBaBDBDBaBDBDBaBD 

aaaoaaaDaaaaaDaDGaaGDaaa 
aaaaDaaGaaaaQQaaaaaaaDGG 
aaaaaaaaGaQGaQQaQaaQGaaa 
aaaQGaaaoaaaaaGauaaaaDaa 
aaaaaaaaaaaaaaaGaaaaaaGG 
aaaaaaGGGGGoaaaaaaaaaaaa 
aaaGaaaaaaaaaaaaGaaGaaaa 
aaDGGGGOGGaQaaaaaQaaaaaa 
aaaaaaaaaaGaaaaaoGaaaaGG 
aaaseaaascaaQiuaoaxQaasiaaa*! 

■"assQaaxaGaxQDGjeQaaxaaaMaa 
aaaaaaaaaaGaaaaaaaaaGGBa 

"aaaaDaaaaGGGaGaaaGBGQaGa 
aGaaaaaaaaaaGaBGGaaaaaaa 
aaaaGaaaaaaaaaaaaaQaaaaG 
aaaaaGBGaaGaaaaaaaaaQaag 
aGGGBaaaaaQQaaGaaaaaBGaO 
aaaaaaaoGaQcaGDanGGGaaaa 

-aaaaaaQGaaaaaaaaaaaaaaoa 


Fig.  217. 


Fig.  219. 

aaaaoaaaaaoa 
GGaaBaaaaaaa 
aaaoaaaoDamm 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaao 


Fig.  221. 

aaaaaaaaaaao 
aaaaaaaaaaaa 
ODoaaaoDaama 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
aaaaaaaaaaaa 
Dmaaaaanaaaa 
aaaaaaaaaaaa 
GGGaaaaGGaaa 
aaaaaaaaaaaa 


GBaaasioaGaaffiGfflGfflasaBafflaffl 
aoaaaGaaaGaaaaaaaaaaaGaa 
GBGaGBGagBSiaiiafflaBafflaBiaBiaa 
BOBGaaBaaaBaaaBaaaaaaaaa 
asaaaaaaanaaosaiiaaaaasiaB 
aoaaaaaaaaaaaaaaaaaaaaaa 
aaoBasaffiaaaaaaaaaaGaasGsi 
aaaaaaaoaaaaaaaaaaaaaaaa 
GaasGsaaononaaaaasanaffiaffl 
aoaoaaaoaaaoaaaaaaaaaaaa 
aaaaasaaaaaaaaaiiaaoaasaa 
aoaaaaaaaaaaaaaaaaaaaaaa 
aaaaoDGBoaoiioeaffiaaGsaBaGi 
aaaaaGaaaoaGBGaoaaaaaaag 
oeaKGisaBBiaaDaanaaGaaaaa 
aaBGBGaaBOBaaGBOBaaaaaaG 
□aasGsaaaaaaasaaoaaaaaaw 
aaaaaaaaaaaaaaaaaaaaaaaa 
DBOBiasaaaaaaaanBasanaBas 
aoaaaoaGaaaaaGaoaoaoagag 
agiaiiBaGsaaoBGsaBoisaaaaaa 
BGaGaQBGaGBGBGBaaaBaaaaa 
aiiasaaGBQBGsaaaaoaeisosaa 
aaaaaaaaaoBGBaaaBaaaBaaa 

Fig.  220. 


aaaaBBaaaaaaaaaaaiianaeiGa 
BGaaaaBaaaaaaaaaBtiBaaaaa 
□BaBGaaaaBaBBSGBanaaaaaa 
BaaaBaaaaaaaac  aaaaaaaGaa 
awaaaaanaaoaaK  aaoaaaaaaa 
aaaaaaaaaaaaaGaaaaBaaaaa 
oaaaoaaaaBaaaaaaaaaBaaaa 
aaaaaGaaaGaaaaaaaaaaaaaa 
aaaaaBGaasanaffioaaaaBaaaa 
aGaGBGaGaaaaaaaaaaaaaoaa 
QaaBGffiaBaffiaBaaaffiaBcaaaas 
aGaGaaaaaaaaaoaaaaaaaaaa 
□BoaGBGaoaaaaBaaaaaaaaas 
aaaGaaaaaaaaaaaaaoaoaGaG 
GBoaGBaiLCaaaGiiaaGBaaaaaB 
laaaDaaaaaaaaaaaaaaaaaoaa 
pBaBaaoBaBaBaaaaaBaBaaaffl 
aaaaaaaaaoaaaGaoaGaaaGan 
□aoBOBaaaaaaaaaBaBaaaaaa 
aoaoaoaaaaaaaaaoaaaaaGaa 
oaGBGaaBaaaaaaaBaaaaaBaa 
aaaGaaaaaaaoaoaoaoaoaDaa 
OBaBoaaaanaaaaaaGBaaaaaa 
■□■aaaaaaaaoaaaaaaaaaaaa 

Fig.  222. 
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be  used  for  the  threads  in  each  dent,  otherwise  the 
twisting  of  the  threads  in  the  heddle  will  result  in 
their  being  broken  by  the  reed.  Fig.  200  shows 
four  threads  woven  as  one,  alternating  with  two 
threads  in  a  plain  weave. 

The  lines  below  the  drawing-in  drafts  at  Figs.  199 
and  200  indicate  the  order  in  which  the  warp  is 
reeded. 

Figs.  201  to  205  show  weaves  used  for  long  ribs  in 
fine  worsted  goods,  in  which,  however,  a  very  close 


Fig.  223. 

□□□□□□■□□□□□■□□a 
□■■□□■□□■■□□□■□a 

aDDDDDBDODDDBOQD 
□□□□■□□□□□□DODBD 

■■□□□■□□□■■□□■□a 

□□■□□□□□■□□□□□□a 
□□■□□□□□■□□□□□no 

■□□□□□□□□□■□□□□Q 

OBDaaHDaDHDaaBBa 

BaDDDDOQDDBaDDDa 

■□□BDDBBaaaiBaaB 


□sosnsasDaaiSBiiDiiaDOffinsasBiiaeQaaa 
■□aaBaBQBaBaBDBaBaBaBDBaaDBaBaBD 

□aasasDsiaiiBBiDsasBsasiDiiaisaiiBeanas 

BnBDBDaaBDBDBaBOBnBaBaBaBDBDBaBd 

□BasasaaosiQnBiiDSDsaasananBffinseasaa 
BDBaBaBaBaBaaaaaBaBDBaBDflOBDBaBn 

□nanasaaasDiiBnasasanDsaaiBsaaiaBiBii 

■□BaBDBDBaBDBDBOBDBnBaBDBaBaBaBa 

□sasanaiiBsaHDnaiiaffiasasaisDnDSBiiiaBi 
BQBaBaBaBaBaBaaaBaBDBaBaBaBnBDBa 
BsasDSDsanBSDSQiiDSBisaiiaBasBeDaas 
BDaaaaaaBaaaaDaaaaaaaoaDaaBDaaBa 
□BOSDnaiiBiiasasaBDEiDSDiiaifiasaiiBiiDsi 
aDBDBOBaBaBaaaBDBaBaBDBOBaBaBaBa 
□BoeasBiiBiiDBasBsaiiaaioiiaBaaasaeaEB 
BaBaaaBaaaaaaDaaiaaDBDaaaDBoaaaD 
□BonaaaaiDGiiDsasasasaiiaffiDiBDsaiiaBQa 
BDaaaaBDaaBDaaaaaDaaaaaoaDaaaaaa 
□saaasoaiasBnaaaiiaBasaiiasaBaeiasDn 
■□BDaaBaaaaDBnBaBOBaBaBDBDaaaaBD 
□nasBSDaaffiDBDSDSBsonaaasDaaBasaig 

■□BaBaBaBaBDBaBDBDBDBDBaBDBDBaBa 

BaaaB9onDaaaasB§BBaasiB«aiiiDsaiianBi9 
BaBDBaBaBaBaBaBaanBDBaaaflaBaBDBD 
anasaaoaoaDaaaDaaaasBaDiiaBDaDaoffi 
aaaaBDBDBaBDaaBaaDanaaaoaoBaBaao 
□aaaasaaBaBaaHDaaaaaaaaaioaBBanan 
BaaaaDBOBaBnBDBDaaBaaaaoBaBaaaao 
BaaaasaaDsasDeaaaaDnanaaaaanaaan 
BDaaaDaaaaaaaDaDBaaaaaBDBaaaanaa 
BsaaaaananDaaaaaDaoaaaaaawaaDSBa 
aDaDaDBoaaaoaaiDaaaoBDaDaDaDaaao 


■liiBBaBanDaaaanBaaaaaaaaQ 
aaaaDaaaaaoaaaaaaaaaaana 
aaaaaaaaaasaaaaaaaanaaaa 
aaaaaaaaaaoaaaaaaaaaaaaa 
BaaaaaaaaDaaanaaaaaaaaaB 
aaaaDBaaBaaaBaaBDaaDBBaB 
BaaDeDaaaBaflaaBDBaaaDaaa 
aaaaDBBDBBaBBaBaaBBaBBaa 
BOBBaaaaBaDBBaaaaBBQaaaB 
aaaaaaaaBBaaBaBBaBBaBBaB 
BnaBaBaaaaQBaaaaaBaaaaaa 
□aaaaBaaBDaaaaaBBaaaaDaa 
BaaBOBaoaBaaBDaBaBBaaaoa 
aaDaaBaaDaaBaaoaaBBaaaaa 
aGaBaaBoaBaaBaaaaaBaaaaa 
□aaasaDaaaaaaaaaaaaaaBaa 
BaaaaaaaBBaBBaaanaaDaaaa 
aaaaaaaaaDaaaaaaBBDaoDaa 
BaflaaaaDBaaBBaaBaBaoBaoa 


■□I 


■□I 


aaBBaaBDBBaaaaaaaBaaaaaB 
■□aaaaaaaaDaaaaaaBBaaBOB 

□aaaaaaaaBaaGaaaaaaaaaaa 
BaflaDaBaBBaBaaaaDBBaaaaa 
aaaaKaBKaaaDaaaaaaasaaaa 
■□aaaaBDaaaaaaaaaaaaaaaa 
laanaaaaaaaaaaaaaaajiaasB 


BaBBaaaaBBoaaaaaaBi 


■□I 


Fig.  224. 


□aoaaDaaaaBaoiiaaaBaiiiaaaa 
BaaaaaaDBBDBaaBBDBBaaaaa 
aDaaaaaaBaaaaaaaaBBGaaaB 
BGaaQBBGBBaaaGBBaBBdBaaa 
aaaaGBaGBaaBBGBBGBaaaaGa 
BBiiBaBaGsaB^aflSBGaGGanaaB 

BGBaGBBGaBGBBGaBGaBGBBGa 

BaaaaBaaGBaaaaGaaaarcaBaa 
aGBaGBaGBaaBBGBaaBBGBBGa 

nffiaaaBGaaBaaofsaaaaGBBBaa 

aaaBaaBGBBGBBGaaGBBGBBGB 

DaGGaGaaaadBGaGGBGBaaaaa 
BaBaaBaGaBGaaaaaaBaGBBGa 

BaaBGBaaaBnBBOBBaBBGBBQB 

BGBaGBBGaBGBBaaBGBaaaBaa 
aaaacBaaBaaaBaaBGBBaaBGB 

Fig.  225. 


set  is  required  in  the  filling.  These  are  really  plain 
weaves  in  which  several  warp  threads  are  woven  as 
one  thread. 

In  the  regular  long-rib  weaves,  such  as  are  shown 
at  Figs.  201,  202  and  203,  the  warp  is  almost  com- 
pletely covered  by  the  filling,  hence  the  term  '^filling 
rib,"  applied  to  long-rib  weaves. 


« 
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CROSS  RIBS 

A  second  form  of  rib  weave  is  found  in  the  cross  rib, 
which  can  be  made  by  alternating  a  coarse  filling 
thread  with  several  fine  threads  in  a  plain  weave. 

In  place  of  the  coarse  pick  two  or  more  single  threads 
can  be  wound  on  a  bobbin  and  woven  as  one.  More  or 
less  twist  is  imparted  to  the  threads  in  this  way,  how- 
ever, giving  an  irregular  appearance  to  the  cloth.  For 
this  reason,  when  a  very  smooth  face  is  desired,  it  is  best 


Fig.  227. 


rBOOBoaonono 

□□□□□■□□■□□a 
ODDDaanBDnBa 

aQBODDnDDaOB 
□□□■□□■□□OOD 

□□□□□□□■□□■a 

■□□□□□□□□■□D 
□□□■□□■□□□□D 
QBDDBOnDDQDQ 

aDDDDBQDBDDQ 


namaomanmoDmaasoomnnmoam 
■■□■■□■■□■■□□□□□□□■■□■■a 
■■□■■□■■□■■□■■□■■□■■□■■Q 
■■□■■□■■□■■□□□□□□□■■□■■>=> 

□□■DQBQOilDDaiDOaDDBaQffiDOffl 

■■□■■□■■□■■□■■^■■□□□□25S 

□□naaBmBDDiiDaaiDafflaDfflDDiii 
■■□■■□□□□□□□■■□■■□■■□■■a 

aaBanffiDDaiDDBiDDSODiiaDfiDaffl 
□□□□□□■■□■■□■■□■■□■■□■■a 
■■□■■□■■□■■□■■□■■□■■□■■a 

□□□□□□□□□□□□□□□□□□□□□□□□ 
□□□□□□□□□□□□□□□□□□□□□□□a 

□□□□□□□□□□□□□□□□□□□□□□DD 
□□□□□□□□□□□□□□□□□□□□□□□D- 

BffiDffifflnaoDDaoDaoaDODDDana 
aDDDDnwMaaifflDaDnDoaaaDDaD 

□□□□□□□□□□□□BBDlSHlDODDaDD 

PDDDDaDQDDaaaoDQaaiiaafflBD^ 


□DBionfflDasianBoa»DDBDosDOBoas)DnMDaffiaD» 
■■□□□□■■□■■□□□□■■□■■□■■□■■□■■□■■□■■a 
■■□□□□■■□■■□□□□■■□■■□■■□■■□■■□■■□■■S 

OQMDDSaaBDDBDDBDDfflaDfflDaaDQBDDiSaDSlDDa 

■■□■■□□□□■■□■■□■■□■■□■■□■■□■■□■■□□□LI 
■■□■■□□□□■■□■■□■■□■■□■■□■■□■■□■■□i^an 

□□BD^ffl^DfflGnBDOBDaBD^M^OBDDBD^BDDMDOffi 
■■□■■□■■□■■□■■□□□□■■□■■□□□□■■□■■□■■□ 
■■□■■□■■□■■□■■□□□□■■□■■□□□□■■□■■□■■a 

DQBQDBDDHDaffl^GB^DSD^fflQaBDaB^nfBDDaiDUB 

■■□■■□■■□■■□■■□■■□■■□□□□■■□■■□□□□■■a 
■■□■■□■■□■■□■■□■■□■■□□□□■■□■■□□□□■■a 

DaBnDBDafflQDB^^B^DBDDH^aBaOliaaBQaMDDIl 

■■□■■□□□□■■□■■□■■□■■□■■□■■□■■□■■□□□a 
■■□■■□□□□■■□■■□■■□■■□■■□■■□■■□■■□c]Ga 

□□BDGBQQIlG^ffiDDBGaaGGaGCSaOBDDBlCDBGDffl 
■■□■■□■■□□□□■■□■■□GGG^^G^^G^BG^aG^HQ 

■■□■■□■■□□□□■■□■■□□□□■■□■■□■■□■■□■■a 

□□■□□■□□BQDaDDB^aS^DB^DBDnBaDBaDSDDaB 
■■□■■□■■□■■□■■□■■□■■□□□□■■□■■□□□□■■□ 
■■□■■□■■□■■□■■□■■□■■□□□□■■□■■□□□□■■□ 

□□fflDDBDaBQQfflDDBiaDB^GSDaB^DB^^BaDBDDB 

□□□■■□■■□■■□■■□■■□■■□■■□■■□□□□■■□■■a 

QGG^^^^BQ^^a^^GH^G^^aa^GBHQDGG^BQ^Ba 

ODBGGBGGaa^BDGB^^BDGSGaBD^BDGBGGBGGB 
BBGB^a^BGaaGBBaBB^^QQBB^aB^BB^BBaBBO 
■■□■■□■■□□GG^^n^B^^^aBBGBBaBB^BB^B^a 

□□BG^B^DBDGB^^BGGBGGB^^BGGBDDBODBaoa 
■■□□□aaBGBBaaan^B^BBGBB^BBDJJGJJDBBa 
BB^GG^BBaB^DGGa^BOBB^aaDB^^^^OBBOBBO 

□□BDGBGGBGGBGGfflGGBOGfflDGfflDDBGGBDDDGGffl 

□□□■a^aanaaQaaaBaaaaaaaaBBGaGGBBaaBa 

GGaBBGBB^aBGBBGBaGBBGBBOBBpGagBBqaBG 

□□BGGBGGBQaBGGMQ^M^QBaaBGGBDGffl^GBGGSB 
aBQaa^BBGBBGBBQGaaBBGBBGOGqBBgaBaBBa 

BaGaaGBB^Baaaaaa^aaaGaBGgGGaBpBBaBBq 

□□□□GG^^GGGDGaaDDGGaGGGGGGnaGGGDGGGg 
Ga^DGGGD^aGGGGaGnGGGnGGGGGGG^GGGGgGg 
□□□□□□□□GGGGGG^^DGGGD^GOana^^^aD^GDG 
□GDGG^GGGDaGDnDDGGG^GDaa^^^GGaaDGggg 
□□□□□□□□GGGGGDOGGD^GGGDDGaGD^^agGgga 

.□□□□□□□□□□□□□□□QGGGGDQGaDGGaa^DOQanQ 
□□KGGnO^lia^GD^SBGGGDGSS^GGGGXGaaQDSeQDG 

.□□□nGKDnnnnxaDGQaXGGGGDJtaGOGGKGDGGag 
BBGaaaGaGOaaD^DQQaGaaDQDDaDBffiDDDOQDD 
□□□BBDD^aGQDBBGGGnGaaDDGGGDGGG^Q^QGD 
□QaGaGfflBGD^aGDGaaD^Dn^aDGGDGGnGGGBBG 
□□GGaGOaGWlBGGGQnGQBiiaGaaGGaDGDaDGDGG 
□□□GGDGGGGG^^GGBBGGDGGDaBB^C^a^G^Qaa 

■□□□GGDGGGaDaDOGaGQDGDffiBDGDDDGGBfflDGGa 


Fig.  226. 


Fig.  228. 


to  have  but  one  thread  carried  by  the  shuttle  at  each 
pick,  inserting  the  desired  number  of  picks  in  the 
same  shed. 

Fig.  206  shows  two  picks  woven  in  every  third  shed ; 
in  Fig.  207  three  picks  are  woven  in  every  other  shed. 

A  catch  thread  in  the  selvage  is  necessary  with  these 
weaves.  The  yarn  forming  the  rib  is  sometimes  made 
from  cheaper  material  in  order  to  reduce  the  cost  of 
the  goods. 
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Cross  ribs  are  also  made  with  the  weaves  shown  at 
Eigs.  208  to  211,  in  which  two,  three,  four  or  six  picks 
are  woven  in  a  shed.  The  lines  of  separation  between 
the  ribs  are  indicated  by  the  lines  at  the  side  of  draft. 

In  the  regular  cross-rib  weaves,  as  shown  at  Figs. 
207  to  211,  the  filling  is  almost  completely  covered 


Fig.  229. 


^■□■□■□■□■□■□■□B 

□■□■□■□■■□■□■□■a 
-■□■□■□■□■□■□■□■a 

■□■□■□■□□■OBOaDB 
□■□■□■□■□■□■□■□B 
'□■□■□BOBBaBDBQBa 

■□■naaBaBDaaaoaa 

aDBnaaaaaaaBOBaB 

naDBaaDBaaDBaaaB 

□BaaDBDBaDBaaaaa 

BaBaaaBDBDBDaaBD- 

BaaaaaaaaaaBaaDB 

QaaaGBaBoaaaaaaB 

aaaaaaaaaaaaaDBD 

BDaDBaaDaaBaanaD 

BaBaaaBaoaaBaaaa 

aDDrjCDDaaoDDDDna 

□□□□□□□□□□QDDDUD 
■□□□□□□□□□□□□aDDO 
□□□□□□□□□□□□□□□D 
DDanDDDDDaDDDQDD 

□□□□□□□□□□□□aaoa 

□□□□□□□□□□□□□□DD 

□ODODDDasSDSCQXaKD 
DSCaXDSBnXDDDDDDDa 


Fig.  230. 

uaaaaaaDaoaDnaaaDaaaaoBD 
aaaaaaaDaoaoaaDaaaaaaaaa 
■□aaiDBaaaaaaoaaaaaaaaaa 
BaBDaanaDBaBBaBaaQDaaaaa 
BaaaaaaaaBDBaaBaaDaBaBDB 
■□BaaoaDaaaaacaaBDanaaaq 
GBQBDaBDaoBaaaDBDBaaanaa 
□aaBaBBDaaaaaaaBaBBaaaBa 
aoaaanaaaaaaaaaaaaaaaaao 
aaaaaDDBGaaaaaaaaDaaaaaa 
BDBaBDoaaaaaBoaoBDaaaaaB 
aDaaaaaaaaaDBaaaioaaaaaa 
-□aDaaaaaaaaaaaaaoaaaaaaa 
□aaaaaaaaaaaaaDanaaaaaaa 
aaaaaaaaaaaaaaaoaaaaaaaD 
aaaaaoaaDaDaaaaaaaDaaaDB 
BDaaaoDaaaaaaDBoaaaaDaaB 
acaaaDaaaaanaaaaaaaDaoaa 

□□□□□□□□□□□□□□□□□□□□□□□D 

□□□□□□□□□□□□□□□□□^□□□□□a 

DaDDDaDriDDDOODQDCODDDODO 
□□□□□□□□□□□□□□□□□□□aDODD 

□□□□□□□□□□□□□□□□□□□□□□□a 
□□□□□□□□□□□□□□□□□□□□□□□o 
DaDDDnDaaaDQoaDODDDDDaDa 

□□□□□□□□□□DODDODDaQDaDDD 

□□□□□□xaasaKGDaDDDaxDscDSJD 

□XDXDXqaDDDQDXDKDXDDODaa 
KaXDKaCDaDaOXDgDXODQDDDQ 


Fig.  2.31. 


gaaaaaaaaaannnaa 
□aaaaaaDDaaaaaa 
aaDODGaaaaaaaaaa 
DDaaaaaaaoaaaana 
□□GaaaaaoaaaaBaa 
■aaaooaaaaaaDDDO 
aaQDaaBBaaDDaaaa 
aaiaaDaDaaBBDGDG 
aaGGGDaaaaGGGaaa 
OGaaaaGGDGaaaaaG 
aaGGGGaaaaGGGaaa 
GoaaaBGaGaaaaaaG 
GGOGaaaaaaGGaaaa 
aaaBGGGGaaaaGGGG 

□GGGBaaaaGGGBBBB 

■aBBGGGoaaaaGGGa 

OGGGGgaGGGGGGGGG 

oaaaaBaGGaaaaQDQ 

aGGGGGaaQGaaGGGG 

QGaaGaaGaaoDGGaa 

OGGGGGfflliaGQGGGBlS 
QGGgSfflGGGGaGfflfflaG 
BGiSGGGGaGllffinGQQ 

BfflaDDDOGfflisaaaaaQ 


BBDaBanGGGBBQaaBGGGa 

cGaaGGaaaaGGaaGGaaaa 

BBGPaaQaaaBBaaaaGGao 

QDBBGDBaBBCaBaGGBaaa 

BBaoaBaaaDaaocBBCDCCL 

GDBaillGBBaBaGBBQGaBBa 

BBDGGaBBQGBBGaaGBBQa 
GGaBaaOGBBGGBaBBGGI ~ 


laaGGGGaaGGBaGGGGBaaa 
□aBaaaaGBBQaBBaaGGBB 

•BBaaQaBaaQaaGGGGaaaa 

'GGBBaBOGaaGaBBBBGGBa 
□GBBGaBBGGaGBaGaBBGG 
BBaGBaDDBaaaGGBBGQBa 
.□GBBGGBBGGGaaaGGBaGG 
BBGGBBGGBBBBGGBBGGBB 
OGBBGGBBGGOGBBGGBBGG 
^BBaGBBGGBBaBGaBBGDBB 
GGBaGGOGBBOGaaGGGGaa 
^BBGGBBBBGGBBGGBBBBGD 
GGBBGGOGBBGGBBGGGGBB 
aBDGBBBBGGBBODBBBBGG 
nGBBGaGGBaGGBBGOGGBB 
BBGGBBBBGGBBGGBBBBGG 
GGaGBBGGBBGGGGBBOGBB 
BBBBGGBBGGBBBBGGBBGG 
GGGGBBGGBBGGGGBBGGBB 
BBBBaGBBGGBBBBGGBBQG 
GGGGBBGGBBGGGGBBGGBB 
'BBBBGaBBGOBBBBGOBBaa 


Fig.  232. 


issifiGaMffiaGDaG 

GGGSfflaaGBBBB 

MswfflGGBBfflaaaQ 

□  GG958QGGBBBB 

BfflBGGffl6B«aQGG 
GGGHaOGGBBBB 
fflOGffllBfflGDGljffla 
GBXGGOBBBBGG 
BGGSaSBDGGGffiS 
G9I9GGGBBBBGG 

BaGaafflGGQGiaa 

GnfflGGGBBBBOg 

GGGGSfflMGGfflMM 
BBBBGGGanGGQ 

□GGGnssGGsna 

BBiBGaGSSGOa 

GaGGamBGGaBffl 

BBBBGGOaBBGGG 

fflffiGGQQfflBfflQGffl 
GGBBBBGGGaBG 
ffiBSGGGGBHBGGffl 
GGBBBaGGGBBG 

BSGGOQfflfflfflGGffi 

aGBBBBaaassiD 


Fig.  233. 


aBGBnaGBPBBaBGn 
GBGBGaGaGaaaaGaG 
GaGaaaaGBGaGBoaa 

GBGBBGBGBGBGBGaa 
BGaGBGBGBBGBGBGa 

BaBGBGaaaBGBGaGB 

BGBBGBGBGBGBGBBG 
BGBBGBOBGBGBGBBQ 
GBGBGBGBBGBGBGBG 
GBGBGBGBBGBGBGBa 
□BBGBGBGflOflGBBGB 
GBBGBGBGBGBGBBGB 
BGBGBGBBGBGBGBGB 
BGBGBQBBaBGBGBaB 
BBGBGBGBGBGBBDBG 
BBGBGBGBnBGBBaBG 
aBGBGBBGBQBGBOBa 
GBGBGBBGBGBGBaBD 
BGBaaGBaBaaBGBQB 
BGBOaGBGBnBBGBGB 

aGBaaBGBOBGBGaaa 
BDauaaGBGaGBGaoB 

I 

Fig.  236 


by  the  warp,  for  which  reason  cross-rib  weaves  are 
sometimes  called  warp  ribs. 

The  third  class  of  rib  weaves  is  the  full  rib  for  which 
fine  and  coarse  yarn  is  used  in  both  warp  and  filling. 
Goods  woven  with  these  weaves  are  used  chiefly  for 
upholstery,  vestings,  etc.,  and  are  frequently  made  of 
wool  and  cotton  or  silk  and  cotton.  They  are  gener- 
ally woven  with  2  warp  threads  working  together,  al- 
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ternatirig  with  a  single  thread,  Fig.  212.  For  a  wool 
and  cotton  fabric  two  threads  of  wool  twist  working 
together  alternate  with  one  thread  of  fine  cotton  twist. 
Two  shafts  only  are  required,  but  where  the  set  is  from 
60  to  90  threads  per  inch  four  shafts  are  used. 

The  wool  and  silk  warp  should,  if  possible,  be 

Fig.  234. 
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Fig.  235. 


Fig.  237. 


drawn  on  the  front  shafts  to  give  a  clear  shed,  the 
cotton  warp  coming  on  the  back  shafts.  When  the 
wool  warp  threads  are  raised,  a  coarse  cotton  pick  is 
inserted ;  the  latter  is  thus  covered  by  the  wool 
warp  and  is  visible  only  on  the  back  of  the  cloth. 
When  the  cotton  warp  is  raised,  a  single  cotton  pick  of 
the  same  kind  of  yarn  is  inserted.    The  fine  filHng  is 
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woven  when  the  wool  warp  is  down,  but  is  not 
prominent  on  the  face,  owing  to  its  fineness. 

In  silk  ribs  the  rib  pick  is  also  a  coarse  cotton 
thread,  the  other  pick  being  a  fine  silk  thread.  The 
coarse  cotton  filling,  which  is  hidden  by  the  close- 
set  warp,  gives  the  cloth  a  better  feel  and  reduces 
the  cost. 

The  coarse  rib  warp  and  the  fine  warp  must  be 
woven  from  separate  beams,  as  the  former  takes  up 


Fig.  238. 
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Fig.  243. 


more  rapidly  in  weaving.  To  make  the  rib  more 
prominent,  the  fine  division  warp  thread  should  be 
woven  tight,  and  the  coarse  rib  warp  woven  slack,  the 
latter  being  weighted  so  that  it  will  yield  slightly 
when  the  lay  beats  in  the  coarse  filling.  On  plain 
looms  without  the  drop  box  these  full  ribs  can  be  made 
by  weaving  two  or  more  picks  in  a  shed  in  place  of  the 
coarse  rib  pick,  using  but  one  kind  of  yarn  in  the 
filling.  A  weave  for  this  method  is  shown  at  Fig. 
207. 
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FIGURED  RIBS 

Figured  effects  are  easily  obtained  on  rib  weaves 
by  raising  warp  threads  above  the  fiUing  tie  thread  at 
certain  places.  This  converts  two  warp  floats  into  one, 
the  warp  thread  being  raised  successively  over  a  set 
of  rib  picks,  a  division  pick  and  a  second  set  of  rib 
picks,  as  in  threads  1  and  3,  Fig.  214.  In  drafting 
figured  ribs  it  is  necessary  first  to  select  a  motif  for 
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the  design,  which  is  then  transferred  to  the  weave 
draft.  Figs.  213  to  225  are  examples  of  figured  ribs 
and  motifs. 

Fig.  213  motif  for  Fig.  214 

Fig.  215  motif  for  Fig.  216 

Fig.  217  motif  for  Fig.  218 

Fig.  219  motif  for  Fig.  220 

Fig.  221   motif  for  Fig.  222 

Fig.  223     .    „    .  motif  for  Fig.  224 
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In  Figs.  220,  222  and  224  the  rib  warp  threads, 
drawn  on  one  heddle,  are,  like  the  rib  picks,  represented 
as  one  thread,  as  is  customary  for  this  class  of  goods. 

Another  method  of  forming  fancy  ribs  is  to  lower 
two  or  more  adjacent  rib  warp  threads  to  the  back  of 
the  cloth  under  certain  picks,  each  of  which  is  thus 
brought  to  the  face.  This  method  is  shown  at  Figs. 
226  and  228.  Fig.  213  is  the  motif  for  Fig.  226; 
Fig.  227,  the  motif  for  Fig.  228. 


IRREGULAR  RIBS 

These  are  formed  by  offsetting  the  rib  line  at  inter- 
vals. At  the  changing  point  the  float  forming  the 
rib  is  raised  slightly  above  the  float  of  the  preceding 
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hshhssdodddd 
hshhsSdddddd 
asBsasaaaDDo 
asBEiBsaaoaaa 
BEiBSBSBaaaoD 


□□□□□□asaisiNS 
□□□□□aasasss 
aDDDDOHasasisi 
□□□□□□sasass 
aoaaaasasass 
aoaaaosaisiasisi 

asiaiSSHDODDDD 

asassHDoaDOD 
sasBssaaDDDa 
sasassaaaaao 
isiBSBisiiaaaaaDa 
SBSBBBaoaaoD 


□□□□□DDsasasss 
□□□□DaDBHBsass 
□□□□□□gasasass 
□□□□□□□asasiasis) 
□□□□□□□isasassisi 
□aaaoaasasaisisiisi 
□aaaaootsasaisisG) 

NasaSNSDODaDDD 

asBsassDaoaDDD 

BSBSaiSISDaaDDDD 

asBsassDDODDaa 
sasassiziDaDDDDD 
sasasBisiaBaaaaa 
sasiaisisiisiaBaaaaa 


□□□□□□□(SiaiSBBBISl 

□□□□□□□isaisiasais 
aoaaaaoaisiasiass 
□□□□□□□asasass 
□□□aoBoasiaisass 
naoBoaaasaisisstsi 
□aaaaaDBBBsiisssi 
tsasasaKDQDQDoa 

SaNBSaSDOQaDOD 

asBsaiss)  □□□□□□□ 
asaisiasisiaaoDaaa 
BSBBBisisioaaaaaa 

aiSIBI^ISISIBaDDBDBa 

■BBSS  susjaaaaQBG 


Fig.  257. 


□□□□□□DDSSNSSSSN 
□□□□□□□□SSHSHSSS 
□□□□□□□□NSSSSNSISI 

aoQODDDaasasBNBs 
aaaoDaoDBNBisiasBsi 
aooaDoaoasasaisaisi 
aaoagaooaiaasaBas 
aoDDQaoaaisasaisias 

SNSHSSSSDDDDDODD 
NHSHSSSSaDDDDaDD 
laHSSSSSHDDaDODDD 

asaNasasaaaDODOD 
ac^asasasaDaooooa 
asasasasaaaoDoaa 
asasaisaisiBaDaDooa 
BSBBBEiBisiaaaacGCO 

Fig.  258. 


□□□□□□oaDDBDaano 
aoaoDaQDDDaaBDDD 
□□□□□□□DQaaaQDDD 

□DDQDaDQQaDaODnD 

□□QaDBDaaaDaDDaa 
□□□aaBDDBDaaDDOD 

□□□BQBDOBaBDDaQD 
□□BDBDQDBDBDDOaD 

aaBDBDDaaDQDDaaD 

□□BDBDDaQaDODQDa 
□BDBOaDDDDDDDDaa 
□BQBDDDDDDDQDDDD 
□BDBDQaDDDaaDBDa 
BDBaDDODaDQBDaaD 

BgBDDDoaaDDBDBag 

BaBDQDDDDDBDBOQa 

Fig.  259. 


□□□□□□□□SBHBSaSS 
□□□□□aDQBSaSBSHKl 

□□□□□□□oasasBiSHs 

□□□□□□DDSBSBSBSN 

□□□□□□□DHBHasass 

□  □□□□□□DBKJBSBSSH 

□aoaaaoaasBSBssis) 
aBaBDaooasiBsasisiisi 

BBSBSaSHDaDDaDDa 
BSasaSNHDDDaDQOa 
BSasaSSSDDDDDDQa 
saSBSBSHQaDDDDDD 
(SBSaSBSSQDDDODDa 

BSBSBNSNDagDaaoa 

BNBBBSllSISaBDBaBao 

BiSBBBSisiaaaaBaBDO 


Fig.  260. 
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thread,  and  the  rib  is  then  continued  on  the  new  line 
until  the  pattern  requires  a  change. 

In  Fig.  229  the  rib  is  offset  for  one  pick  at  the  1st 
and  9th  warp  threads.  Each  group  with  a  regular  rib 
includes  eight  warp  threads. 


□□anODDDDB'slBSBSBHH 
aQDODDODDSBSBSBSSS 
□□□□□□□□□SBSBSBSSSl 
□  □OODOaDDSlBSBSBSSS 


□□□□□□□□□■SHSBSBSS 
■□■□■□■□□■i^BSaSIBISlISl 
■□■□■QBODBSBSBSflSS 

BiJBSBSBSSDQDDDDQaa 

tsBSBESBsssaaaaooaoa 
SBSBSBSsBaaaDDOoao 
sBsaBSBsssaaaDDaDDg 

SBSBSBSSSDDDDQDDOD 
NBSBSBSSaDDDDDaDDD 
BSBSBSBSSODQaODDDO 

BisiBisiBSBSsBaBaBaBaa 

■SBSBISBStSlBaBaaOBQO 

Fig.  261. 


DaaDDDDQDDasssNfassssjjcii 

□□□□□□□ODDDKifJtSSlSNSSlSKS 
BDDODQDOaQDSBSBSBSBSBISl 
BaaQODOanODIiiBSBKBSBSBS 
BOaaDDDDDDOSBSBSBKIBSBN 
BDOOODDDDODSBSBSBSBSBM 
□□□□OODaaaaBSBSBKlBSBSlB 
DaODOQDDQDQBigBSBNBSBSJB 

o□□ODa□D□a□BSB^j■^0BN■(SlB 

□  □□□□□□□□□□BSBSiBHBSBNB 

HHSSSSSSSBSQaDDQGDDDaO 
SSSSSSSSNSSQDDaDDaODaD 
BSSISISSiSNSSsaDDaDDDClDOa 
SBHBSBSBSBSBDQDaDDgDDC] 
SBSB&iBSBSBSBDODDaDOaQD 
SBSBSBSBSBSBDaDOaOODDD 
tSBSBSBSBSBSBDODaODDaOD 
BSBSBSBSBSBDaDQaaDDOOD 
BSBSBSBSBSBDnQDOaaDDDa 
BSIBSBSBSBSBQDODQQODODD 

■SHSBSBisiaisBDaaaoouoaaa 

Fig.  262. 


Fig.  263. 


Fig.  265. 


□BOBBBBaoaDBOBBBBaaoaBoa 
□BaBaBaBaBoaoBaaaBaBoaaB 
□GBaBaaaaaDoaaBaaaaaaaBB 
BBCiaaaaBaBaBDaoBaBaaBBaa 
□□BBaaBaBDDDBBaoaaaaDaBa 
BBaoaDBaaaBaaoDDaaaaaaaa 
BaBaaoBaaaBaaoaaaaaaBaaa 
BaBaaaDaBBaaBDaoaaaaaoaa 
BaBDaBaoaaaaaDaaaaDDBaaa 
□BaBaDaaBaaBDaaaoaaaaaaa 
□BOBBBBaaaaaaaaBaaaDaBOB 
□BoaaaaBaaGBoaaaaaaBaBaa 


BaoaGaaaBDaBBaaaaaBaaaaa 
aDBBBBaQBDociaaBBBaaaaDaa 
aaDaaaDaaBBBBBaaDaoaaBBa 
□□aaaBaBaaaaDaBaBaaaaaoD 

aaaaasiaBaaasBaaaaiiDBaaas 
BaaasaDBDaiiaBDaaffiDaBDaeia 
BaBaaaaaDOooaaaaaBBBDDaa 
BaaamaaaaaBBaBaoaaDaBBB 
□aaBBBBBDaoaaaaaBBBaaDDa 
□BQBDDaDBaaaaBaaDaaDBaaa 
□BDaasBDaaaiiDBaBaffiaaBDaie 
□BaaffiaaDaaaDaaaBsaBaaaasa 


osoiioiiDOBaaaasonaiioaaaBa 

DSDQDBDBDDDIlDSlDDDaeaBDDDa 

□□BBBaaffianDsaDBBaaoeasais 
BsaaasBoaaBDBiiaaasBaBDBa 
BaaaBaBaBaBaaoBBaaBoaaaa 

BSODanaaBDaDasiaaDiiiBaBaaa 
DaaaapaiiaeaseoaBaBDasaffian 

□alasiDiiaDBBBoasoffiaaaaaaBD 
BaaaaoBseoaasaaaaaaaffiaDasi 
-■□BOBaBDBBaa  aaaaBaaaaaao 
BCBaBDaiioaaDBDaaBDanaoDS 

□□□□□□□□□□□□□□□□□□□□□□□D 
□DDaaaDDDDaDDDQDDDDDDODa 
□□□□□□□□□□□□□□□□□□□□□□□D 

□  □□llDaDDDnDDDaDaDDDDOQDa 

□□fflonDDQaoDOQawiaBDaaoDao 

□fflDDDBIDDDDDODBaaDffiDDDDaD 
fflaDDDDBDDDaDffiaDQDaSBDDDDD 
DODQQDDBDQDgBDDDODDDSIDDDB 

□  □□□□□OQaDffiDDDDQDDDDBIDIlD 
□□□□□□□□□ffiDDDQDDDDDaDBaO 


Fig.  264. 


BoaDBaBaBaBaaaaaaaaBBaBaaaaa 

□BaaoaaBaaaaaDaBBBaaaBaaaaaa 
■□□□BBBBaBaBaBBDoaBBBBDaaaaa 

□BBaaaaBaBaaaDDBBBDaDaaBaBDa 
■□□□aaaDaaBaBaaaaaaBaaaaaDaa 

□BaBDBDaBDaaaBoaaaasiaDaDBaDB 

DaDBDDffiDBaBQBDDBDBDQfflDaaaDffla 

□BDBDBaBQaaBBaaBDaaBBBaoaBBB 

BaaaBaanaBBaaaBDBaBaDQBBBaaD 
BDaoaBaaDDaaaaBaBaaaBBDaaaaB 

BOBDaaaaBBaaaaBDBDBDaoaaaaaa 
□BDBDaBaaaoBBBaaaBaaBBoaaaaB 

□BGBDaBaaaaaBaaBaBaasaaaBDsia 
□BGBGBaaBaaaoitiaBaBaBaaaaBaGei 

□□DaDDDGaaDGaOGGGaGGDDGaaGaG 

oaGQGQaGaGQGGGaaaQaaaaQDGaaa 
DaGaGGQaaaGaDaaaaaGGGGDaaaGa 

OQQDaQGGaGaaGaGGGQGGGGGGGGGa 

GGBDaaGGGaGaaGGDMaaoGGGGGaaG 

OBQfflGGGOaaGGDGQBGIiaDGGQaGGaa 
fflGGaSGGQQDQQaaKGGGBGGaaaGGGG' 

OGOoaaiGDGQaaGPiaGaaQiiQaoaGGQB 
aGaGGGffloaGaGBaaaGGGaffiaaDGQffia 

QaQOaGQfflaGQlBGDGQGaGOGffiGGaSQG 
DGOGGGGGBGBGDGGGGGGGGGBGBGGG 

□GaaGaaGGBaGGGQaaGQaGGGBGaaQ. 
Fig.  266. 


In  Fig.  230  the  rib  is  offset  four  times,  the  change 
being  for  three  picks  each  time.  Each  group  with  a 
regular  rib  includes  six  threads. 

Fig.  231  is  a  filling  rib  offset  two  threads  every  four 
picks. 

Fig.  232  shows  a  ^ — ^  filling  rib  with  4  groups  ar- 
ranged in  5-leaf  satin  order.    Pleasing  effects  are 


RIB  WEAVES 


57 


obtained  by  combining  floats  of  different  lengths  in 
irregular  ribs. 

Fig.  233  shows  the  weave  " — 3 — ^ — 3,  in  the  filling; 
Fig.  234  shows  the  same  order  in  the  warp. 

Fig.  235  shows  ^ — 5  groups  arranged  in  4-leaf  broken 
twill  order.  Fig.  236  shows  a  diagonal  effect  produced 
by  offsetting  the  ribs. 


Fig.  267. 


Fig.  268. 


□□□■■■■□■□■□■■□□□■■■■'□■□■□■a 
■aBaoDooaDaaBaHaaaaaaBaBDaG 
□aDaaaaBDaaaDoaaoBBBDaaBaaaa 
BBBaDaaBDBaBaBBBBaaaaBaBaBaa 
□□DaBaaBDaaaaaaoGaaBaaoaaaaD 
aaaaDBDBcaBaBBBaaaDBDaaaaaaa 

□BaaaBOBBBDaOODBDBaBOBBBaUDa 

□BaBaaBaDaaaBBaaoaaBBDaaaaaa 

□BaBoaDBBBGaDaaBDBaBaBBBaaoa 
BaBDaDaaDQBBBDBaBaaoaaaaaBBa 
BDBaBaBBBBaaaaBOBOBDaaBBDDaa 

aaaaBCaDaaaBaaBaaaaaaaaaaaaQ 
BaBBaBBBaBaDBaBOBBGBBaDBBaaa 

BBBaaDDaBaaDBaBBanaaaaaoBaBa 

□□□□□□anDDODaaaDDDDDDDaaaoaa 
□□□□□□□□□□□□□□□□□□□□□□□□□□oo 
□oaoDonDDaDacaaaaoDDDDQDDDaD 

OaDaDQQDDODQDDaaDDtDDDODaDDaa 

nnDDDaDDDCDDDQaDDGDtjDaaaoaDa 

ffiaffiacaDDaDOaGQKafflQDDDOGDDDDD 

cwGGaaDaGaaaGGQaGaGGGDaaGGDu 

GDQfflCiJQGaGDGOGGGasaaGGQGGagD 

DOGGftaGGGaaDaGaaaGCiaaQaaaaDa 

OaGGGOSaDGaGDGGGaaGGffiOGQOaDQ 
GaaDGGGllGffiGQDGGaGaDGGliDfflaaDa 

□□GGGaGGSiaaGGGaoGaGaGagiaQGaa 
aQaoDDGoaafflGiiGaaQDDaGaDaiiaaia 
aaQaGGDGaaDBaGDGDGGGGaDaaaDG 
GGGQaQDaGGGGaaiaDGDaaaaaaaGDii 


nnananafiaaaaBBaacBoscnoiiaGaBBBBn 

DfflaaDaasaBQDDaDfflaaaaGGDaaaDQGaaffl 

GGBBBBBGasaSOaaSGGBBBBBGOSGiGiiaB 

BiliaDDaasaGaGBGBGBsaaGGaaBBaBaaGaa 
BDaaBBaGBGBaBGiaBOBBBaBGaaBGaaaa 
aiiaoaDaifiaaBDBGBGBnGGGaGnaGaGBGBa 
aaaaaaaGBGBGBGaaBGaaaBaaaGaGBGaa 

BSGGODanagaaBGaoasDaGGGsaGBGaGaa 

GGBBBBaGGSaBDSGSGCDBBaBaGGaGWDllGa 
DffiaGGGQBQBGnDGGBGffiaaGQGHGaOGQGGBI 
GeeOfflaaaifiGGBBBBflGGnGSGSGilGGBBBBBa 
aaBGBGBaBHGaGGGIlBGBGBaBQBaiGGGOGS 
BOBGBDBaBGBBBBBQBaBGBGaDBaBaBBBa 

BoaGBaBOBiiGGDoaBBaBaBaaQBsacGGas 
aGBGBaBGBaBBBBBGBoaaBGaGBoaaaaaa 

BGBGBaBGBXGGDGGSBGBGBGaQailGaGaaai 

aGGaaaaQDaaaGGGDaaaGGGaaGaoaaaGa 
□GGaaGaQGGGaDQaGaaaGOQaQQGaoQGaa 

OGaaGGaGGQaaQaaGGGGGQQOQQGGGGGGG 

OGGiiGSGGQaGCQGaaGGaffiaffiaaGaGGOGaa 
GGSiaiiGffiGGGOGaGaGaGSGiaaiBaGQGaaGGa 
OBGGQGGSGGDaaaaaGsiaaGaGaGGGQGDaa 

BGGGGGaaaiGQGGGaGffilGGGaGGGiSaGQGGGO 
OGGGaaaGaaSGGGGGBGGOaGGGGGSOQGGQIS 

□aaaaoGGaniGffiQBaaaGGaQGGQaiiuajoaG 
□GGGGOGGaQaisaiiGaGGGaaGaQGaaiiafflaa 


aaaGBBaaGGaaaaGaGGBnBBaa 

BGBGBaaaBBBGGGBBBGBGBaGG 
GBGBGBBBGGGBBBGGGBGBGBBB 
BBCBGGOGBBBGGGBBBBGBGGGG 
GBGBaGOaBBGBaBGGGBGBQaGD 
■GBGBBBGBBQBGBGBBGBGBBBG 
BGBGBBGBBBGBGBBQBGBGBBGB 
BGBGBBGGQGBGBGGGBGBGBBGG 
□GGBBBGGGGBGBBBBGGGBBBaa 
BBBGQGBBBGBGBGGGBBBGGGBB 
GGOBiBOGGBOBGflBBGGGBBBGG 
BBBDaGflaBBaBOGGGBBBDGGBB 
BBGaGiaGGBGBGGGGBBGBaaaG 

BaaBGiaaBGaGBaaGBBUBaaGB 
BaaaGaBGaGBaaaaBBBGBGBBG 

GaBaBaGGBQaaBBaGGGBGaaGa 
GGaGaaaaGGaaaBGaaGBGaaaB 

BGBGaOGGaBaGGGBBBGBGaGGG 
GBGaGBBBGGaBBBaGGaGBGBaa 
BBGBGGGGBBBGGGBBBBGBGGGG 
GBaBGGGDBBaBGBGGaBGBGGGa 
BGBGBBBGBBGBGBGBBGBGBBBG 
BGBGHBGBBBaBGBBGBGBGBBGB 
BGBGBBaGGGaGBaGGBGBaBBGG 


aBaaGaaBGBGBGaGGGaaanBBBGaGBGann 

■GGBBGGOBGBGBGBBBGGBBGGGBGBGBGBB 
GBBGGBBBBGBGBGGGGBBGGBBBBGBaBGGG 
BGGBBDGaGBGBGBBBBGGBBGGGQBGBGBBB 
GBBGaBBBGBQBnBGaGBBGGBBBGBGBGBnG 
BnGBBOGGBGBGBGBBBGGBBGGGBaBGBQBB 

SBGBGBGSBGBQBGGffiGBGBGBGSIBGBGBaGn 
BGBGBSGBGBGBOeGGBGBGBnGBGBGBGSG 
GBGBGBGGGBBGaBBBGBGBGBGGGBBDGBBB 
BGBGBGBBBGaBBGGGBGBGBOBBBGGBBGGG 
BGBGBGGGGBBGGBBBBGBGBGGGGBBGGBBB 
GBGBGBBBBGaBBGaGGBGBGBBBBDGBBGGG 
□BGBGBGGGBBGGBBBGBGBGBGGGBBGGBBB 
BGBnBGBBBGGBBGaGBGBGBGBBBGGBaGGn 
aGBGaGGaSGBaBGBGS:BaBGBGGi!OBGaGBn.i) 
BGBGBGiiaGBaBGBffiGaDBGBGSGOBGaaaiiG 

□aaDaGGoaaaaGGGaaaaGGCGQOQGQQQGG 

DaGDGaGGGGQGGGDaGaaQaGQGGGOCGGaa 

GaGaGGGaGGaaGaoGGaGGaGaaGGaaQGaa 
siaaosiaGGaQGGQGGaaiGaQiiGGGaGGGGGaa 

GHGaaseGGGGGGGGGGGSiaGQijGaaoaGaGOG 

GaffiaGGGaaGaQGaGGGaiiGaaGQGaGGGaGG 

GGGilQaGaGGGGGGaGDaOSaGaGGOaGGQQQ 
GGaGGGGfflaaGGaGCGGGGaaGPGGGGGGGGa 

aaaaaaGGBGGGaGaaGGaaaGGsiGQGGGaGa. 

QQGGGaGGGEGGBlGaQaGGaGaGGasaaaiftGGa 

aGaDanGGGGSsGaaaaGGGGGGGGaiiGaasiGa 

GaGaGnaGGGGGGGGGGGGGGGGGGOaGgGgg 
GGGGGGGGGGGllGGGGGGaQaGaaaaGBaGGG 

QaaGaaaaGGQaDGBaGGGaaaaGaGGGGGsia 
□aQDGaaaaaGaGGGfflaaaaGaacGaGGGGGffl' 


Fig.  269. 


Fig.  270. 


Fig.  237  shows  a  fancy  rib  weave  in  which  the  rib 
float  is  raised  one  pick  at  intervals  of  six  warp  threads ; 
the  pattern  covers  thirty-six  warp  and  six  filling 
threads. 

In  weaving  cloth  made  of  coarse  carded  woolen  warp 
yarn  with  a  rib  weave  it  is  often  difficult  to  obtain  a 
clear  shed.    Sometimes  to  facilitate  the  forming  of  a 
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shed  only  one  half  of  the  shafts  are  changed  at  a  time. 
This  necessitates  forming  two  sheds  when  the  threads 
are  changed.  At  the  first  of  these  two  sheds  half  the 
warp  threads  that  are  to  be  raised  are  lifted  and  half 
of  those  to  be  lowered  are  dropped  and  no  pick  is 
inserted.  At  the  next  shed  the  remaining  threads  are 
lifted  and  dropped  to  complete  the  change  and  a  pick 
is  woven,  as  shown  in  Fig.  238.  This  requires  a  spe- 
cial attachment  for  the  loom.  A  method  of  avoiding 
its  use  is  by  the  weave  shown  at  Fig.  239.  in  which 
half  the  threads  to  be  raised  are  lifted  on  the  preceding 


□■■■■■□□□■□■□■□■□a 
■□□□□□■■■□■□■□■□■a 
□■■■■■□□□OBaaaaaoa 
■□□□□□■■■□■□■□■□■a 
□■■■■■□□□□■□■□■□□a 
■□aaaaaBaDBoaaBQaa 
□BBBBaaaaaaaoaaaaa 
aaaaaQaaeaDBoaaaaia 
aaaaaaasaaoaaHGaan 
aaBnaDaaaDBBBBBaoa 
□BaBaaaaBBaaaaaBBB 
□BaBOBDnaaaaBaaaaa 
aBDBGaaBBaDOOoaaBB 
□BaBaaaDaaaBBBaaaa 

□BaBaBDBBBDODaDBBa 

BDBCiBaaaaDaBBBBDDa 
BDaoaaaiiaaDaaBaBDii 
BaBaBaBasBQBQBaBaD 

□□□□□□□□□□□□□□□□□o 
aaaaoDDaaDoaaaaaaa 

□□□□□□□□□□□DDDDDDO 
aDDDDnaaDDDDQDaDDD 
fflODDDaffiDDODDaODDDD 
□llDSDliaDDaDDDDDDDD 
□  DBDSClDDOnDDDaCDDD 
DDDDDDOffiaDQDDQDDOffl 
□□□□DDDDfiBDaDDDDDilQ 
□□□DQQDDOBaQDDDHDD 

□□□□□□□□□oaiasDBiDDa 
□□□□□□□□□□□iiaaiaDaa 


Fig.  271. 


□BDaasDEiagiasiaBBBBDaQDn 
naBBBBQDaasiQsaoaaBBBBa 
□saaaoBBBBoaiaiiDBaxanaai 
BaBBBBDaaoiiaBaBaBDBaBD 
BnaaaaBBBBoaBaBaBaBaflo 
aaBBBBaaaofeaBOBDBOBaBa 
BnDaaoBBBBaaaDBaBDBDaa 

□□BBBBODaaSBDBDBaBDBaH 
□SDQDaBBBBaBDBDBaBOBaB 
□□BBBBDaDDSBDBaBDBaBaB 

□naaaaBBBBDBDBaBDBaBaB 

eaBBBBODaosaffiDieDBianDna 

□SODOaBBBBDIlDBBBBOaaan 

BDliniiaBOllDSlDllDaaQBBBBQ 

□BaBOBaBOBOBaBBBBonaas 

aBGBDBQBaBaBSaDaaBBBBD 
□BOBOBaBaBaBOBBBBDaaOffi 
□■□BDBaBOBQBIIQDaaBBBBa 
BDBDBDBDBaBODBBBBDOaaai 

BOBOBOBaBaBasiaoDaBBBBa 

BDBDBDBOBOBgDBBBBaaaQn 

BOBaBDBDBDaaiiaaaaBBBBD 

□DDaoaaDDDDDQDDDDaDODa 

DODaDQDaDaaQnDDDDaaaao 

DaaaaaDQDDDDDDQDDDDODQ 
llDDDDOQOnaDODDDDODDDaD 

□  BDDDDDWaaiDDDDaDDaaODQ 
DDBQBaDaaDaDaODDDDDDDD 

□□□aaHDDDoaDQODDDDaaaD 
DoaaaamamaaaaaoaaoaDaD 

□□□□□□□□□□□HDDDDaQaDDD 
□□ODQDDDODDDSDaCDDSDSiO 
DDaDDDDDDnaQQBQBDDaDaffl 

□  □□□□□□□□□□□□□BQBBDDnDQ 

□^[^□□□□□□□□□□□□□QBDaaa 
Fig.  272. 


pick,  and  half  of  those  to  be  lowered  are  raised  for  one 
pick  more.  This,  however,  causes  the  break  in  the 
rib  to  be  less  sharp  than  with  the  regular  rib  weave. 


STITCHED  RIBS 

To  increase  the  solidity  and  durability  of  rib  fabrics 
the  warp  threads  are  often  interlaced  with  the  filling 
where  the  warp  floats  on  the  back.  This  makes  the 
weave  tighter  and  increases  the  solidity  of  the  cloth. 

Fig.  240  is  a  warp  rib  stitched  with  a  plain  weave. 
This  style  of  weave  is  much  used  for  ladies'  dress 
goods. 

Figs.  241  and  242  show  6-and-8-pick  warp  lib 
weaves  stitched  to  produce  a  figured  effect. 
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Fig.  243  is  a  12-pick  rib  weave  in  which  the  threads 
floating  on  the  back  are  stitched  in  the  form  of  a 
broken  twill,  ^ — 3. 

Fig.  244  is  an  8-pick  rib  weave  with  the  threads 
on  the  back  stitched  plain.  This  weave  is  often  used 
for  dress  goods  with  the  warp  dressed  1  light,  1  dark. 

Fig.  245  shows  an  irregular  rib  weave  with  the 
threads  on  the  back  stitched  in  diagonal  form. 

Stitched  filling  ribs  are  shown  at  Figs.  246  and  247. 
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Fig.  276.  Fig.  277.  Fig.  278. 

The  filling  of  Fig.  246  is  woven  ^ — 5  and  the  floats  on 
the  back  are  stitched  on  each  rib  in  a  straight  twill 
form.  The  filling  at  Fig.  247  is  woven  ^ — s  and 
stitched  in  a  reversed  twill  order. 

Ribs  are  sometimes  produced  with  special  threads 
which  are  not  to  show  on  either  side  of  the  cloth,  and 
which,  therefore,  must  be  very  fine  yarn.  Fig.  248 
shows  a  weave  with  special  warp  threads ;  Fig.  249, 
a  weave  with  special  filling  threads.  In  both  weaves 
the  fine  threads  are  woven  with  a  plain  weave. 
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COMBINATION  RIBS 

Under  this  head  are  included  all  rib  weaves  in  which 
warp  and  filling  ribs  are  combined  to  form  a  figure. 
The  simplest  order  of  combination  is  that  of  a  plain 
weave.  The  space  to  be  occupied  by  the  pattern  is 
divided  into  four  equal  parts,  as  shown  at  Fig.  250. 
The  shaded  parts  are  then  filled  in  with  the  warp  rib, 
Fig.  251,  and  the  draft  is  completed  by  filling  in  the 
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Fig.  282. 


Fig.  283 


Fig.  284. 


remainder  of  the  square  with  the  filling  rib  weave, 
Fig.  252. 

If  the  motif  selected  is  larger  than  the  allotted  space, 
the  figure  must  be  extended  into  the  adjoining  space. 
Several  cases  of  this  kind  are  shown  at  Figs.  253  to 
262. 

These  patterns.  Figs.  253  to  262,  are  developed  in 
Figs.  263  to  272,  in  which  the  relative  position  of  the 
warp  and  filling  ribs  is  readily  seen.    The  threads  in 
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the  spaces  not  covered  by  the  motif  are  woven  with  a 
plain  weave  and  serve  to  separate  the  warp  and  filling 
ribs. 

Following  are  the  motifs  and  corresponding  weaves : 


Motif 

Weave 

Fig. 

253, 

10  threads 

Fig. 

263, 

10 

shafts, 

10 

picks 

Fig. 

254, 

12  threads 

Fig. 

264, 

7 

shafts. 

12 

picks 

Fig. 

255, 

12  threads 

Fig. 

265, 

12 

shafts. 

12 

picks 

Fig. 

256, 

14  threads 

Fig. 

266, 

8 

shafts. 

14 

picks 

Fig. 

257, 

14  threads 

Fig. 

267, 

10 

shafts, 

14 

picks 

Fig. 

258, 

16  threads 

Fig. 

268, 

7 

shafts. 

16 

picks 

Fig. 

259, 

16  threads 

Fig. 

269, 

16 

shafts. 

16 

picks 

Fig. 

260, 

16  threads 

Fig. 

270, 

12 

shafts. 

16 

picks 

Fig. 

261, 

18  threads 

Fig. 

271, 

8 

shafts. 

18 

picks 

Fig. 

262, 

22  threads 

Fig. 

272, 

10 

shafts. 

22 

picks 

Fig.  286. 
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Several  examples  of  irregular  ribs  with  a  plain  weave 
for  the  motif  are  shown  at  Figs.  273  to  278. 

If  a  4-leaf  twill  is  selected  for  the  motif,  the  draft  is 
first  divided  each  way  into  four  parts  and  shaded  to 
develop  the  motif.  Fig.  279  shows  a  24  end  pattern 
shaded  in  accordance  with  a  balanced  4-leaf  ^ — 2 
twill,  Fig.  280.  The  warp  and  filling  rib  weaves  are 
next  inserted,  being  transposed  to  conform  to  the 
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Fig.  292. 


pattern.  Fig.  281  shows  the  pattern  at  Fig.  279, 
developed  by  transposing  ^ — 2  warp  and  filling  rib 
weaves. 

Figs.  282  and  284  are  respectivel}^  outline  and  weave 
drafts  derived  from  the  4-leaf  broken  - — 2  twill  motif. 
Fig.  283.  This  motif  is  developed  on  24  threads  by 
transposing  warp  and  filling  rib  ^ — 3  weaves.  In  this 
case  the  draft  is  divided  into  4  parts  to  correspond  with 
the  4-leaf  twill  motif. 

Fig.  285  shows  a  weave  draft  of  48  threads  on  which 
has  been  developed  the  6-leaf  satin  motif.  Fig.  286, 
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■GBUBGBGBGBaBGBGBBBBBBBGBBBBBBBG 

■QBGBGBaaGBaBGBBaaGoaaaBaoGaoaoB 


aBaaoBnBaBGBBGaaaoDaBBBa 
aGBaaaaoBaaGGBaaaaaaaDaa 
□BaaaGaoBGaaBaGGGGDaBBaa 
aaaaGaaGBGaaaBaaaaaGaoGa 

aaGaoBoaaaaGaGGDGGGBBaaa 
aGaGaGaGoaGGaaaaaGGGGOG 
GaaaGaaaoaGaaGGGGGaaaaaa 
aBGaaaGaaaGaGaaaanGGaQoa 
□aoaaaaaGaaaaGGaaaaaaaaa 
aaaaaaaoagaQGaaaaGGGGGGa 
aGaGaGaaaGaGaGGGGaaaaaaa. 
aGaGaGagaGoaGaaaaGGGGGGa. 
aGaGaGaaGaGBaGGGaGaaaaaa 
aGaaaGGBaaGaGaaaBaGGGGaa 
GGaGGaoBaaGaaGGGGGaaaaaa 
aGGaaaGBGaGaGBaaaaaGGaGG 

GBGBCaGBGBGaBGGGGGGGBaBB 
aGaGBGBGaQaGGGaaBBBBGGGa 
BaBBGaGOGGGBBGBGBOaGBaaQ 

□GGGaBaBaaaaGBGBGBGaaaGa 
aaaaGGGDuoGaoaaaGaGaGGaG 
□GGGGaaaaaaaQaaaaaGGaaaa 

SaaaaQGOGGGaGaGaaGaGaoaa 
GaooGaaaaapGaGGaGaaaaaa 
aaaaaaoGGGGaoaaGaGaGaaaa 
oGaaaaQBaaaGaGaaaGaaaGaa 
aBaaBaBGOGaBBGBGBGBGBaaa 
GGGaGGGaaaaaaaaaoaaaGaGB 
aaaaaaGGGGGaGaaaaaaaDaGD 
GGDoaoaaaaaGaGGaaaaaaaaa 
aaaaaGGGGGGBaGaGGaGaDaGG 
^aaGGGaaaaaaoaGanaGGaGaGa 
aaaaGGGGaaGaaoaBaGaGGaaa 
GOGGaaaaaaaGaGaGaGaGaGGa 
aaaaGDOGGDoaaGaGaGaaaaao 
□□GGaaaaaaaGGaaaGaaaoaaa 


□aaacBGaGaGaGaaaaaaaGGGaaaGGGfi 
aGBaBGBaaaaaaGiiGaiGaGBaaGGGijaiia 
BGBGBaBGBGaGGffiGGGaaaGoaaaaGSGa 
BGaGaoaGaGaGBiaaaaGGGaaaGaasGBG 
□aGaoaaaGSGiiGnaaGaaaaaGiiaaiGaGa 
□aoaGaGaGaaGGGaaaGOGaaaGSGGaaa 
□aoaGaGaGUGBaaGGGaaaGGGsasGaGa 
BGaGaGsasGiiGaaaaaaGGSGaiGaaaGaG 

■□BGaGOSIQGaBBBGGGBaBGllGGBaBGBG 
BaaaaG!iaBBBGGGaBBGGGilGE!]GBaaGBG 

□BGBiGaiGsiGGGaaBGGGsaiiGaaaGaGaGa 
oaaonoaaaaaGGGaBaanGGBGaGaaaGa 
oaGsiGaaaGOGaaaGGOSGiiiGaGaoaGaoa 
BoaaiiiGGGaaaGGGSiGiiGaDaGaGaGaGaG 
□siGaGaaaGGGaaBaaaGaaaGaGaGaGaG 
SGaaaGGGaaaoGGisGaeGaGaGaGaGaGao 
□sGGGaaaGGGHQSGaGaaaGaGaGaGSGii 
□GaaaGGaaaaGaGGaGaGaGaGaGaGGao 
BaGGGaaaGGGUGSGaGaGaGaGaoaGSGa 
□oaaaDGGSiGiiGaaaGaGaGaGaGiiGeGSG 
BaGCGaaaGSiaGaGaGaGaaaaaDGBGGGa 
GGaaaoGDeiGSGaGBGaGaGaGaGBGaaaG 

aaOGGIilGSlGBGBGBnBGBaBGilGenSGGGB 
□  GBaBaSiaaBGBGBGBGBaBGailGGaBBBG 

BBGGGisGaaaGaGBGBGaGaGiiaaaaGaaa 
□GEiGeGaGaGaGaGaGaGaagiGsiaaGaaaG 
BaasGQaGaGaGaGaaaGGaGGGaaaGGGa 
□GaG^iGaaaoaGaGaaaGSGaaaGGGaaaG 
□BGaGaaaoaGBGaGaGisGaiGaGaaaoGGie 
eaaaoaaaaaaBGaoaiioaaaaaGGGaaaa 


□BQaGaaBGaGBGGaGaaaaaaoa 
□BGBGBaaGBOBBaBBQaaaGaGa 
GaGBaaaaGBGBQaGoaaGBGBGB 
naQaGBGBGBOBaaBBaaGBGBaa 
□aGGBBaGaaaGaGGaBBBGaaaG 
aaaaaGaoaGGGaaaaaGQcaaaa 
□GGGaGaaaGaBGaGGBGaaaaaa 
BBBBGGaaaGBGBBBBGGBaaaaa 
GGGGBaaaaBaGaGaGaaaQBaaa 
aaaaaGGGaGOGaaaaaaGGaoaa 
DGPGaGaaaaaaGGGGaaaaaGaa 
aaaaaGaoGGanaaaaoGaGGGaa 
□□GGGaoaGaGaGaGaGaaaaaGa 
aaaaGaGaaaGaGaGaQaaaGaaa 
GGQGaaaaGBaaaaGaGaDaGaDa 

BBBBGaGBGBQBGaaaQaGBGaaB 

aGOGaBBOBaaGGaGGaaaaaaaG 
aaaaaGoaaGGGaaaaaoGaaGCiG 
GOGoaGaaaaaaGoaaaGaaaoaa 
aaaapGaaGGaQaaaaoGaGGGaG 
□GGGaaaGaaaGGGoaaaaGaaaa 
aaaaaGGGaGGoaaaaaGGGaGGG 
QGGGaGaaaGaaGGOGaGaaaoaa 
aaaaaoaGGGaaaaaaGGaoGGaG 


Fig.  295. 


Fig.  296. 


inooGi  

□aaaGGGaaaaBGQGG 
aaaaaaaGGOGGaaaa 
aoQGaaaaaaaBCGGO 
aaaaaaGQGGGGaaaa 
GOGGaaaaaaaaGOOG 
aaaaoGoaaoaaaaaa 
□oaaaaaaaaaaaGGG 
■  aaaoGGGGGGGGaaaa 
^  GaaaaaaaaaaaGGGG 
S  aaaaDDDaGGGcaaaa 
aaaaaaaaaaaaGaaG 

1  aaaaaGGoaaaaaaaa 

2  aaaaBaaaaQOQGGDG 


 JGODGGGl _  _ 

□GGoaaaaaaaaGGGG 
aaaauDGaoGGGaaaa 
□GGoaaaaaaaaaGGU 
aaaaGGOGOGGGaaaa 
GGGcaaaaaaaaaaao 
aaaaaGGoaGGGaDaa 
□oaaaaaaaaaaaaaa 


aDaaaGaGanaoaaaaGaGaaaaaaa 
aGaGaGaaaoaGaaaaaGaGaoaGaa 
aGaGaaoaaGaGaoaGaoaGaGaoao 
aaaaGaoaaaaGaGaGaGaaaaaaaG 
aaGaGaaaGaGaaoaGaaGaGaaGBG 

GBGBaaGaGBGaGGBBGBGBGaaBBa 

GaGaaaGaoaGaGaGaGaGaGaQaaa 
aGaaaaaGaGaaaaGaGaGaaaGaGa 
aGaGaGaGaGaaaaGaGaGaGaGaoa 
GanaGaoaQaGaaaGaGaGaaaaaGa 
oaaaaaGaGaoaGGaaGaGaGaGaaG 
aaGaGaGaoaGaaaaGaaaaoaaGaG 
aGaaGaGaaaaGaoaGaGaaaGaGaG 
aGaGaaGaaaaGaaaaaGaGaQBGBG 
BGaGBGaGBGBGBaaGaGBGaaBGaa 
aGaGaGaGaoaaaaaaGaaaGaoaaa 
aGaGBGaoaoaaaaGaGaaaGaGaGa 
aGaGaGBaaQaGaaaGaGaGaGaaaG 
aGaGBBGBBGBaaaaaBGBaaGBGBa 

BGaBGBaBaaBGBGBGaGBBaGBGBG 

aBaaoBGaGaGBaaBGaBGaaaaaBG 
GaaaaaGaaaGaGaaaaaGaGaaaaa 
GaaaGaGaGaaaGaaaoaGaaaGaaa 
BaaoaaaaBDaGaaaaaaaaaaaBDa 

Fig.  298. 


BGBGaaBGBGBaaGBGGG 
BGaGBaaaBGaQBGBBBB 

BGaGaGBGBGBaBGBGaG 

□aaaaaGBGBGBaoGBGB 
GaGaaaoaGaaaaaaaGa 
oaGaGaaaGaQaaoGaaa 
aoaaaaaGaGaaaaaGGG 
aDaGaGaaaGaaGGGaaa 
aaaGaGaGaGGGaaaoGD 
OGOGaaaGaaaaaGaaaa 
aaaaaGaGGGGoaaaGaa 
GaaaDGaaaaaaGGaaaa 
aaaaaaGaGGcaaaaGGQ 
GGaGaaaaaaaaaGaaaa 
aaaaGaGaGGGGaaaoGG 
□GGaaaoaGaaaaDGaaa 
aaaaaaaaaaaoaaaaaa 
□aGaaaGBoaoaGonaaa 

Fig.  299. 
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by  transposing  ^ — 4  warp  and  filling  ribs.  The  draft 
is  divided  each  way  into  six  parts  of  8  threads  each. 

From  the  examples  already  given  it  is  evident  that 
any  desired  motif  can  easily  be  developed  with  rib 
weaves.  Additional  examples  are  shown  at  Figs. 
287  to  299. 

Fig.  287    20  X  20 

Fig.  288    14  X  14 

Fig.  289    12  X  12 

Fig.  290    16  X  16 

Fig.  291  16  X  16 

Fig.  292   :.   10  X  10 

Fig.  293   '  32  X  40 

Fig.  294    24  X  40 

Fig.  295    30  X  30 

Fig.  296    24  X  24 

Fig.  297    24  X  16 

Fig.  298   26  X  16 

Fig.  299   18  X  18 


STEEP  TWILLS 


A  peculiar  form  of  twill,  known  as  a  steep  twill,  is 
obtained  when  the  warp  float  of  each  thread  rises  two 
or  more  picks  instead  of  one  pick  above  the  float  of 
the  preceding  thread.  A  steep  twill  can  be  made  by 
drafting  in  succession  the  alternate  threads  of  a  regular 
twill.    For  example.  Fig.  301  shows  a  steep  twill 

Fig.  300.  Fig.  301. 

GUHaDBHBB  onaaaoffiaaBDiaaBDiciDaB 

UeOOBBBMO  □□BBBaDBBBOgBBBOOBBB 

saoBBBBBOO  ffiDBianoBBasDBaaiSOBau 

□□BBBBBOan  OBBBaOBBBaDBBBaaBBBO 

oaaaaaDDso  oaaosiaaiaiiaaaasaBBaiii 

aaaaBaGBoa  BaaDDBBflaDaaaGOBBBGa 

aaaaGGieoGa  BBGSGaaaieGaaGaeGaaGso 

'  BBBGOffiGGBa  BBGGaBBGGBaaaoaaBGQa 

aBGaiGoaaa  BGffioaBGOiGBBaaGaaasGB 

flaanaGBBBB  BGaBBBGGBaBuaaBaaGBa 

— GnoaBGSGBBGSGBBGSGaa 
GGaaaGGBBBGGaaBGaBBB 

saaaGSQaaGnGBBasGBaa 

□BBBGaBaBGaBBBGGaaaD 

□BBGaQBBasGBaaaGaaGSi 

BBBGGBBBQGBaBGGBaaGG 

BaGSGBaGSGBBGSGBBGSO 
BBGGBBBGqBBBGGaaaGGa 

BGSSGBBOieGBBGISGBBGSGB 

aGaaaaGQaaaauBPaGGBa 


aQDBBBGBaGBaaGBa 

BBGaooBBBGaoGaaa 

nGBBBCBGCBBBGBGG 
BUBaQaBBQBGGBBBG 
GBBBGaGGBBBGBGGB 
QBGGBBBGBGGBBBaa 

aaBGaGGBaBGaaaBB 

aOOBBBQBGLiBaaUBG 

aaGaaGaaBGBGGBBB 

OGBBBGBGGBBBGBGG 
BGBGGBBBGBGOBBBD 
aBBBGBGGBBBGBGGB 
GBOGBBBGBGQBBBGB 
BBBGBGGBBBGBGaBB 

bggbbbgbogbbbgbo 
bbgbggbbiiobgdbbb 

Fig.  302. 


•DBraGOBBGBGBBnOB 
DBBQBGBBGGBBgBgB 
GBBDGBBGBGBKGGBB 
BBGBGBBGGBBGBGBB 
BBGQBBGBGBBgGBBG 
■GBGBBGGBBGBGBBG 
■GGBBGBGBBGGBBGB 
DBOBBQGBBDBGBBaD 
GQBBGBGBBGGBBGBG 
BGBBGGBBGBGBBGGa 
GBBGaGBBaGBBGBGB 
GBBGGBBGBGBaOGBB 
BBaBGBBGGBaOBGBB 
aBGGBBGBGBBGGBBO 
BGBaaBQGBBgBaBGQ 

aGGBaaaaaaaGBBC  m 

Fig.  303. 


naaGBBGaGBBGaaaB 
■GGQaaGBBGaaQGQa 
BoaaQBiGGGaaaaaG 
BaGGGaaGaaGaaGGD 

- BBGBBGBBGCGBaGBB 

aaaGGGBaaaaGBBGD 

GBBGBaGBBGGQBBGa 

BGaaGGGBaGaanaBO 

aGBBnBBGBBGGGBBG 
BBaBBGGGBBGBBGBB 

GGOaBGBBGBaaOGBB 

GaaaaaGGGBBGaaGB 

aGGDBaGBBGBBOGGB 

aaaaaaaGGGaaGaBQ 
aaoanaBGaaGaaGGG 
BBGBaaBaaGGBBGaa 

I 

Fig.  304. 


obtained  by  drafting  successively  threads  1,  3,  5,  7 
and  9  of  the  10-leaf  twill.  Fig.  300.  This  is  equivalent 
to  removing  every  other  thread  from  the  regular  twill. 

Raising  the  warp  float  two  threads  higher  at  each 
warp  thread  brings  the  twill  line  nearer  the  perpen- 
dicular. On  the  other  hand,  if  the  filling  floats  are 
set  two  or  more  threads  to  the  right  or  left  at  each 
pick,  the  twill  line  is  brought  nearer  to  the  horizontal, 
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forming  what  is  styled  a  flat  twill.    The  steep  twill  is 
the  more  popular  form. 
The  twill  lines  in  steep  twills  are  closer  to  each  other, 


Fig.  305. 


■□■□■□■□aaGaaBOB 

□■□□■□■QBDaDBDaB 

□■□■□■□■□□■□■□■o 

■□■□□■□■□■□■□■DO 

■□■□■□■□■□□■□■□a 
□■□■□□■□■□■□■□■a 

aBoaaaGaaaaaaDBD 
BODaoaDBaaaaoDao 
BDBGaaaooaoaaaaa 
□BaaaaaoBaaGaaDB 
□BaaGBaaaaaoaaao 
■GaGOBGaaBOBGaGa 
BaaaaaaQBGaBGaDB 


Fig.  306. 


BBGaBaaaGGSBBBUD 
BBSGGBBBBIGGBBaSO 

BGGssaaBGgeBaaaaw 
affiGDaaanGaaaawao 

GGSIBBBGGIfiaBBGanB 
HGGBBBBlGGBBailGGB 

aliiBaaGGffiaaaaasiBB 
□naaaiftGGaBaisaGaa 
eaaaGGitiaaaGGaaaa 
aaaawGGaaasiGaaaa 
aaaGanaaaGGwaaaG 
aaawoGaaaaiQGaaas 
aaQGeaaaGGi^aaBGU 

BBSGGBaaffiGGBBBiD 

aGGsaaaoGnaaaGGn 
VSDoaaassGGBBaisaa 


Fig.  307. 


■aaaaGBaGaaGBBBG 

■GaaGBBBGGBGaaGB 
BGGBGBBGBGGBBBQG 
QBGGBBBGGBGBBGBG 
GGBGBBGBGGBBBDGB 
BGGBBBGGBGBBGBGG 
□BGaBGBGGBBBGGBG 
GGBBBGGBGBBGBGGB 
BGBBaBGGBBBGaBGB 
GBBBGGBGBBGBaGBB 
□BBGBGGBBBGGBGBB 
BBBGGBGBBGBGGBBB 
BBGBGGBBBGGBGBBG 
BBGGBGBaGBGGBBBa 

BaaGGBBaGGaaBBUB 
aaaBGaaaBaGBBBGD 


BaBaGBGBOBBGaGBG 

SuGDBBaaGGaBaaaa 
aaGBGBUaBDBGBGB 
GGGBaBBaGGBBBBGG 
BBGaGaOaBGBGBGBB 
OGBBaaGGGBBBBGaD 

aGBGaaBBGBGBGaan 

GBBBBGGGBBBBGGGB 
GBGBGBBGBQBGBBGB 
BBBBGGDBBBBGGGBB 
BGBGBBGBaBOBBGBG 

gBBGGGBBBBGGGBBB 
BDBBGBGBGBBQBGB 
BBGGGBBBBGGOBBBB 
BGBBGBGBGBBGBGBD 
BGGUBBBBGaGBBBBO 


Fig.  308. 


■GDOSGBBOaDGGBBB 

"GnGGOBBBGGGfiGBBD 
GGGnaaBGffiGGGBBBD 

asGGaaaaaaoiMGBaGB 

OGfiGBBGlIGGaBBBOa 
OGOBBBGGanGBBaWG 
GSOBBGiiaGGBBBaGO 
DGBBBGGGilGBBaeeGG 
eGBBGHGGGBBBGaGeil 
GBBBGaGSIGBBGIISGGO 
GBBGISGGGBBBGaanG 
BBBGGOiSGBBGlGGGB 
BBGSlGGGBBBGGGKiaB 
BBGGGSGBBaffiGGGBB 
aGUGGGBBBGGGHGBa 
BaaGieGBaai«GGGBBB 


Fig.  309. 


□oaBBoaBGaaaaGGB 
BGGaGBBaaQGQGaaa 
GaaaGGaoGaaaGGaa 
GGoaaaaaGGGoaaaa 
aaaGGaoGaaaoGaoc 
GOGaaaaGGGoaaaaa 
aaGGaGoaaaGGaGGa 
□GaaaaGGaoaaaaGG 
aaaaaaaaaGGaGGaa 
aaaaaGGGoaaaaGGU 
□uaaGaaaGGaGoaaa 
■aaaoGGGaaaaGGGQ 
oaGoaaaDGaGGaaaa 
aaaGGGoaaaaoGGGa 
BGaaaaGGaGGaaaGn 
■■GGGGaaaBGOGGaa 


Fig.  310. 


Fig.  311. 


Fig.  312. 


Fig.  313. 


GBaGBBBBGBaUBBaa 
QGGBBaBBGGGBBQBa 
aBOBBBBGBBGaBBag 
aGiaGBBaGGBBaBBU 
BGBBaaGBBGBaBBqB 
□BBaBBGGGBBGBaGD 
□BBBBGBBGBBBBQBB 
BBGBBGOGBBGBBGGO 
BBBBGBBGBBBBGBBQ 
■GBBGGGBBGBBGGGB 
BBBGBBGBBBBGBBGB 
GBBGGGBBGBBGGGBB 
■BGBBGBBBBGBBGBB 
■BaOGBaaBBGGGBBG 
■GBBOBBBBaBBGaBB 

■GaGBBoaaDGoaaoa 


GBBDnQGaeGBaGaoGis 
□aaaGGSBOGBBaaGnG 

SGBBGEiGGBIGBBGIiGO 
LUGBBBQDiilOGBBBaGae 

OffiGBBG^SGOIjiGBaGSIG 

wGQBBBGaaiGGBaaGa 

GGSOBBGnGGSOBBGeS 

QSGDaaaGGnaGaaaQ 

aSGGSGBBGilGGaiQBaG 
□  GSGGBBBGGSIGGBBB 
UWaGSGBBGSGGfiGBB 
BGGSGGBBBGGSGDBB 
BGSOGBGBBGBiaGllGB 
BBOGSGGBBBaaSGGB 
BBGUGGSGBBGHOGnO 
BBBGOiiaGBBBGGSnO 


oBGBBaaaaBGBBaBB 

□GBaGGBBGGBBGGBB 
aaBaBBBGBGBaaBBG 
aaBDGBBGGBBQGBBG 
GBBBaBDBGBBBBBGB 

BaGGBBGGBaCGBBGG 

aBaBBGBaaBaBBGaa 

BaGaBGGaBGGBBGGB 

aaBBGaGaaBBBGBGa 

GGaaGGaaoGBBGGaa 
BBaaaaaaBBaGBGaa 

aaBGGBBGGaaaGaaQ 

IBB 

lOG 


DaaoGUBBDaauouBB 
aGGaBGBBnnaaaaaB 

BBOGaBBGBBGGOBBq 
GQBBaBBGOGBBDBBQ 
BGGGBBGBBGGGBBgB 
GBBGBBGGQBBgBBGO 
QGGBBOBBGGGBBOBB 
BBGBBGaaBBQBBgGp 
aaBBGBBaOGBBGBBG 
BOBBOQGBBGBBgnOB 
□BBGBBDGGBBDBBGG 
GBBGOCBBgBBGggBB 
BBaBBGGGBBaBBaGD 
BBGGGBBCBBGGGBIC 
aOBBGGGBBGBBDGuB 

aGQaaBaaaaGGBBGB 

Fig.  314. 


aQBaBBGBQGaBBBGB 
GGBDBBBBGGBGBBBB 
GBBBBGBGGBBBBGBG 
GBGBBBBGGBGBBBBG 
BBBBGBGGBBBBGBGG 
BGBaBBGGBGaBBBGG 

aaaQaGGBBBaGBuGB 
OBBBBGaBoaBaaGaa 
aaaBaGBBBBaaGaaB 
aaBBOGBGaaaaGGaG 

BGBGaBaBBGaGGBBa 
BBBGaBGBBBBaGaGB 
GBGGBBBBGBGGBBBB 
BBGGBaBBBBGaaGBB 
aGGaBBBaaaGBBBBG 
BGGBGBBBBGaBGBBB 


Fig.  315. 


 JGBGBOBBBBGBGB 

GOGGGBBBBGQGGGBBBB 
BBBBGBGBGBBflBGBGBG 
OGGGBBBBOGGaaBBBBO 
BBBGBGBGBBBBGBGBGB 
OGGBBBBGGGGGBBBBaa 
BBGaaBGBBBaGBQBGBB 
GaaaaBGGGOQBBBBGGG 

aGaoBGBBaBGBGBGaaa 

□BBaaGGGOGaaBBGGGG 
GBGaGaaBaGBGBGBBBa 

aBBBOGOGGBaaaGGGGG 

aGBaaaaBGaGBGBBBBG 

aaaOGGGGaaBBGGDGGB 
GBGaBBBaaGaGBBBBna 

BaGGGOGBBaaGGGaDBa 

BaaaaaaaGBaaaaBOBO 

BDGQaDaBBaaGaaGBBB 


Fig.  316. 


but  frequently,  owing  to  the  filling  floats  on  the  back, 
are  more  prominent  than  in  regular  twill  weaves. 

If  a  regular  twill  having  an  even  number  of  shafts, 
say  10,  12,  14,  16,  etc.,  is  selected  for  the  construction 
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of  a  steep  twill,  only  one  half  of  the  threads  are  used, 
and  consequently,  only  one  half  as  many  shafts  are 
needed  for  the  steep  twill  weave. 

If,  however,  the  regular  twill  has  an  uneven  number 
of  shafts,  the  resulting  steep  twill  will  have  the  same 


Fig.  317. 

■■□anBBDBaBBDggBBgBQ 
□□■■□■□■■□□□■■□■□■■a 

■■□■□■■□□□■■□■□■■no 

□□□■■□■□■■□□□■■□■□■B 


□■■□■□■■DDDBiajnBBDD 

■■□■□■■□□□■■□■□■■aag 

■□■□■■□□□■■□■□■■ggqs 
o««DDDB»o«a«HggD!!«as 

■■□□□■■□■□■■□□□■■□■o 
■□■■□□□■■□■□■■gaaaag 


Fig.  318. 


□aaaDaaDaanaaaoaaaaa 
□□□□aaaaaanaaaaaaaaa 
aaaaaaaaaoaaanaaaaaa 
aaaaaaaaaooGGaaaaaaa 
aaoaaaaBDaaaaaaaaaaa 
□□aaaaaaDooaaaaaaaao 
aaaaaaaDaaaaaaaaaDaa 
□aaaBaaDODaaaaaaaDaa 
□BaDaaaaaaoaaaaaDaaB 
BBBBBBQaaaBBBBaaaaGD 
BaoBaaBBaaBaaaaoBBBD 
BBBBBDGnDBaaaaBaaaaB 
aaaaDaaaaaaaaaaaaaaa 
aaaaaoDoaaaaaaaaaoaa 
□aaaaaaoaaaaaaaaaDaa 
aaaanaoaaaaaaaaaoaaa 
aaaaaaoaaaaacaaaoaao 
■aaaaaaaaaaaaaaoaaaa 
aaaaaoaaaaaaaaaaaaua 
aaaaaaaaaaaaaaaaaaaa 


Fig.  319. 

tianbadnaaaGaaaaaaaaal 
□□aaaaaaaaaaaaaaaaaa 
■□□anaaaaoBaaaaaaaaD 
oaGaaaaaaoaaoDaaaaaa 
□□aoGaaaaaGaaaaaaaaa 
aaGaGaaamaGaaGaaaGa 
GaGGaaaaaGGaGaaaaGaa 
OQBGaaaGGaGGaGaaaGGa 
aGGaaaGaGGaGGaaaGaoa 
aaGaaaooaaGaQaaaGGaa 
OGaaaGaGGaGoaaaGaGGa 
aGaaaanaGGaGaaaGaaao 
oaaaGaooaGGaaaoaQaao 
oaaaGGaGGaGaaaGaaaaa 
aaaGaGoaGGaaaGaGGaGG 
aaaOGaaaaGaaaQaaQGaG 
aaGaGGaGGaaaGaGGaGGB 

BBGaBGaBGBBaaGaaGBGB 

BGaGGaaoaaaGaGGaGGaa 
aaGaGGaaaaaoDaoaBDaa 


nBBGGGBBGBGBBGaGaBGB 

aDGBBGGGaBGGGaBGGGBB 
■■GGGBBGBGBBGGGaaGBG 

□naBaGGBaGGGaaGGGBaa 

BaGOaBGBGBaaaGBBGBGB 

□BaGUGBaGaGBBUGGaaaG 
aGGaaGaGBBGGaaBGaaaB 

BBGGGBBQGGBBGaGBBGIIG 
OGBBQBaBBGGGBBGBGBBG 
■QGGBBGGGBBGGGBBGaGB 
DBBGBGBBGGGBBGBGBBGO 
□□GBBGGGBBGGGBBGGGBB 
BBGBGBBGGGBBGBGBBGGG 
□GBBGGGBBGGGBBGGGBBG 
aQBaBBOGGBBGBGBBDGGB 

aBBGGaaBaGGBaaGGaaGO 

aaaBBOGGBBGaGBaGGGBa 

BBaGGaaaGGBBGaaBBaaa 
aGBaGGGaaGaGaaaaGBBD 
■□aaaaaaGaaaaGaaaGGB 

Fig.  320. 


□aGaDBGaaaGaaaGBGaBB 

UDCBaaBBGBDDGBGBBBOB 

aaaQBGaaaaBaQGaqBBBLi 

GaBQBBBaanGGaGBBBgBD 

□aGBCBBBGaGQaaGBBBga 

GBGaBBGaGGGaGBBBGBGG 

GnBaaBaGBGGQBGBaaaBa 

aGBBBGBaGGBaBBBGBOGD 
GBGBBaGBnDaaaBBBGBGg 
GBBBaBGGGBGaBBGBGqGB 
BGBBBaBGGGBaBaaGBGGO 
BBaGBGGGaGBBBGBGGGaG 
aBaBGBGGGaGaBBGBGGga 
BBGBGGGBGBBBGBGGLIBQB 
BBBGBaGGBGBBBGBGGgBO 
aGBGGGBGBBBQBGGCBOBB 
aaGBGGGBGaaBDBaGGBGa 

aaaaaaaBBaGBGGGBGBBa 

aGBGGGBGBBaaaGGGBGBB 
■aGGBaBBBOBaoaBOBBBO 

Fig.  321. 


-aBGGBBnBBBBDBuUBBaBBBa 

GGaaaaBBGaaGGBGaiiBaGaa 

BGGaaGBBaBGBaGBBaBBBBD 
aBDBBBBGBBOGBaBBBBGBBG 
GGBBGBBBBOBaGBBGBBBBDB 
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Fig.  323. 
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Fig.  324. 


number  of  threads  or  shafts  in  the  pattern  as  there 
are  in  the  ground  weave. 

Figs.  302  to  353  show  a  number  of  different  forms 
of  steep  twills  in  which  the  warp  float  rises  two  picks 
at  each  thread : 
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Fig.  335. 
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Fig.  336. 
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Fig.  338. 
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Fig.  325   

 12 

X  24 

Fig.  326   

 12 

X  24 

Fig.  327  

 .12 

X  24 

Fig.  328  .....  . 

.......  12 

X  24 

Fig.  329   

 12 

X  24 

Fig.  330   

 12 

X  24 

Fig.  331  .....  . 

.......  12 

X  24 

Fig.  332  .....  . 

.......  13 

X  26 

70 


A  HANDBOOK  OF  WEAVES 


Fig.  333   

 13 

X  26 

Fig.  334   

 14 

X  2g 

Fig.  335   

 14 

X  28 

Fig.  336   

 15 

X  30 

Fig.  337   

 16 

X  32 

Fig.  340. 


Fig.  341. 


Fig.  342. 


□■□■□■□□■■□□□■■a 
□■■■■■■□□□□■■□□a 
□uaDHaBaaHaoaaa 
ODBaBBBBaaaaMaa 
aoaBOBaBaaBaDDaa 
□□□BBBBflBaaoaBBO 
BBGaBaBaBaoBBDOa 

□□□□BBBBBBaaaOBB 

□BBaaBaBOBaaBBoa 
BoaaaBBBBBBoaaaa 
□□BaDDaaaaaaaaaa 
aaonaaaBBBBBaaaa 
□□□BBaaBOBOBaaBB 
□BaaooaBBBBBBGaa 
BaaaaaaaaaaoBDaa 
□□aaaoaaaaaaaaao 
aaaaoaaaoaaaaaao 
GOGaaaaooaaaaaaG 
ciaaaaaaanaaDaGaa 
□□□□aaaaaoaaaaaa 
□□aaoaoaaoaaaaaa 
aaaDaaaaoaaaaaaa 
aaoaaaaoaaoaaaaa 
aaaaanaaaoaaaaaa 
oaaaaaaaaaaouaoa 
aaaDDaoaaaaoaaaa 
aoaaaaaaaoaaoaaa 
aaaaoanaaaaoaaaa 
□aaaGoaaaaaaaacia 
■aaaaaaoaaaoaaaa 
■□aaaaaaaaaaaaGO 
iDQDDaaDQaa 


□ostiaaaasaGaaaaBa 
naaaaaooBBaBGaai 

DSBBBBIIGGBBBBBBG 
GGBGaGaSBBaGBBBS 

fflaaaBsaaaaaaflBGG 
□aaaGGsaaaGaiasiG 
aaaasGoaaaaaaGGii 
BGaGGsaaaGaaaKGu 
BBaaGGBBaaBBGGsa 
GaDGsaaaaaaanGGa 
aaicGGaaaaaaGGsaa 
aGGaaaaoaaweaaaG 
anGGaaaaaaobaaaa 
□GaiaaaGaaaisaGaaB 
oeGGaaaaaaGGsaaaa 
GsaaaGaaasGoaGaG 
GGaaaaaaoGiiBaaaa 
saaBGaaaaGGBGBGG 

OBBBBBBGGSaBBBISG 
BBBGaaailGGBGBGaie 
BBBBBBGGSBBBBaiGG 
BaGBBBSGGBGBGGffiB 
■BBBBGOaBBBBSaOB 
■GBBBffiGGBGBGGSBB 
BBBBGailBBBflllGGBB 
□■BBaaGBGBGGaBBB 
BBBGaaBBBBnGGBBa 

aaaffiGGaaaoGnaBBG 

BBGGSgBBBBWGGBBBB 
BBSGGaaBGGSIBBBGB 
BGGSaaaBSGOaBBBB 
BSGGBGBGGaBBBaBa 


aBaaGaGaaaaaaaDB 
oaaaaaiaaaaaaasD 
saaaaGaGaaaaaaGG 
□GaaaaaaGaoaoaGs 
anGaaaoaaaaaaaaG 
HGQaaaaaaGaGaGaG 
OGSGaGaGaGaaaaaa' 
□SGoaaaaaaaaGaGa- 
■GGSGaaaGaGaaaaa 
aGSGoaaaaaaaaGBG 
aaoanaaGBGBGaaaB 

SBGffiGGBBaaaaGaaa 
aaGGsaaGaoaGaaa 
aGaGaGoaaaaaaoao 
aaaaaGnoaGaoaGaa 
oaGaGsaaaaaaaaQB 
aaaaaGQg^GaGaaaaa 
BGaGaGSOGaaaaaaG 
aaaaaaGonoaaaaaa 
GaGBGaanGGaaaaaa 
GaaaaaaoGsaaGaaa 
BGaGaaaGSGaaaaaa 
aGBBBaaaGGsaaaaG 
aaGaGaGaGBOGaaaa 
oaGaaaaaaGGSGaaa' 
aaaaaGaaaGSGGaaa 
■GaGaaaaaaQGaGaG 
BaaaGaaaaaaaGoaa 

SaGBGaaaaBaaGSGa 
aaaaaaaaGaGnGGB 
BGaoaaaaaaaaoGSG 
■BBBBaaBQBaBGaaa^ 


OGMGGffiGDBaaaaGBB 
DGGnaGQBBBaaaBBB 

offiOGSGoaaGaaaaaG 
GGSGGGaaaaGaaaaG 
nGGSGGaaGaaaaaGG 
GnQGaaaaaGaaaaGG 
GGSiGGaaGaaoaaGGS 
BGGGaaaaGaaaaGGG 
GSGGaaGaaGaaGGaiG 
GGQaaaaGaaaaaaGS 
HGGaaoaaGaaGGsaa 
GoaaaaaaaaaaaGiiG 
GGaanaaGaaaogsGGai 
GaaaaoaaaaGGGaGG 
GaaaaaGaaGoaiGGiia 
aaaaaaaaaDGGSGGG 
aaGaaGaaooaGGSDO 
aaaaaaaaGGGSGGGB 
BGaaGaaGGnaaeaGB 
aaaaaaaGGaaeGGGaa 
naaaaaGGSiGGSGaaa 
aaaaaaaGGaGGGBaa 
aanaaGGUGGsiaGaBG 
GaaaaGaGHGGoaaaB 
aGaaGaffiGanaaaaaa 
aaaaaGDisGGGBaBBg 
GaaaasGGffiGGaaGBB 

aaaGGGSGGGBBBBGa 

aaGGSGGSGGBBGaaG 

aaoGasGGGBaaaGBB 

BGGaGGIfiGGBaGBBGa 
CDDGSaGQBaBBGBaa 

Fig.  343. 
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GBGBBGBGGGGBGGGGBGBB 
BBGBGBBOBGGGGBGBBGBG 
BGBBGBGGGGBGGGGBGBBQ 
BGBGBBGBGGGGBGBBGBGB 
QBBGBGGGGBGGGGBGBBGB 
GBGBBGBGGGaaGBBGBGBB 
BBGBGGGGBGGGGBGBBGBG 
BGBBOBGGGGBGBBDBaBBG 
BGBGGGGBGGGaBGBBGBGB 
GBBOBGGGGBGBBGBGBBGB 
□BGGGGBGGGGBGBBGBGBB 
BBGBGGGQBGBBGBGBBGBG 
BGGGGBGGGGBGBBGBGBBG 
■GBaaGQBOBBGBaBBGBaB 


Fig.  347. 

BGBaBaBOBGBOBaGBGBGBdaa 

aaGGaGaaaDBGaaaGBGaaaGa 

DaGBGBGBQaGBGBGGBGBQaGa 
BGBGGBGBGBGBGBGBGBGBGBa 
BGBGBGBGBOBGBGBGGBGaGBa 

GaaBGGaaBoaGBGBGBGBaaGa 

GBGBGBGBGBGBGBGBGaBGBGB 
BGBGBGGBGBGBGBGBGBGBOBG 
BGBGBGBGBDBGBGBGBGGBGBn 
GBGBGBGGBGBGBOBaBGBGBGB 
GBGBDBGBQBGBGBGBGBGGBGB 
BGBGBGBGGBGBGBGBGBGBGBa 
BGBOBaBOBaBGBGaGBGBGGBG 
GBGBGBGBGaBaBGBGBGBGBaB 
GBGBGBOBGBGBGBGBGBDBGGB 
BGBGBGBDBaGBGBGBGBGBGBG 
BGBaBGBaBDBaBGBaBGBGBGG 
GBOBGBGBaBGGBGBGBnBGaGB 
GBGBGBGBGBGBGBGBGBGBGBG 
BOBDBGBaBGBOGBGBGBGBGBO 
GOBQBGBGBGBaBGBGBaBGBGa 
OaGaGBOaaaGaGGBDBGBGBGB 
BGOBaBGBGBGBaBGBOBOBGBG 
BGBGBGBCBnBGBGGBGBGBGBG 
GBGGBGBGBDBGBGBGBGBGBGB 
GBGBGBGBGBGBGBGDBGBQBDB 
BGBGGBGBGBaBGBGBOBGBGBG 
BGBCBGBGBGBGBGBGGBGaGBn- 
GBGBGGaGBaBGaGaaBGBGBGa 
OBGBGBGBGBGBGBGBDGBOBGB 
BGBQBGGBGaGBGBGBGBaBGBa 
BGBaBGBGBaBGBGBGBGGBGBG 
OBGBGBGGBGBaBGaGBGBGBGB 
GBGaGaGBGaGaGBGBGBDGaGB 
BGBGBaBGGBQBGBGBnBGBGBG 
BGBGBGBaBCBGBDBaaGBGGBG 
GBGBGBGBGDBGBGBGBGBGBGB 
GBGBGBGBGBGBGBOBGBOBGGB 
BDBGBGBQBGGBGBGBGBGBGBG 
BQBGBGBaBGBGBGBGBGBGBGa 


Fig.  348. 


GGGOBBBGaBBOBBaBDaBa 

GaaoGGGaBBBGaGaaaaaa 
GOoaBBGaBBGaaaBGaaBQ 
BBGGaGBBBaaaaBGaaaaD 

OGBBBGBBBGBBBBGBBBGO 
BGGGGBBBBGBGBGBBBBGa 
□BBBGBBBGBBBBOBBBGGO 
GGGGBBBBGBGBGBBBBGH 
BBBGBBBGBBBBDBBBGGOg 
GGGBBBBGBGBGBBBBGBBg 
BBGBBBGBBBBDBBBOGGGB 
GGBBBBGBGBGBBBBGBBGa 
DGBBBGBBBBGBBaaGGGaB 

GBBBBGBGBGaaaaDaaGaG 

GBBBGBBBaGBBBGGaGBBa 
aBaBGaGaGBBBBGaaQGOG 

BBaGBBaBGaaaaGGGaaBG 

aBBGBGBGBBBBQBBGGGga 

BBGaaaaaaaBGGGGaaaDa 
BBGaGBGaaaaGaaGGDGBB 
aGaaBaGBaaaGDGBBBoaa 

BGBaBOBBBBGBBGGGGBBS 
GaBBBGBBBGGGGBBBDBBB 
GBGBGBBBBGBBGGGGBBBa 
aBBBGBaaOGGGBBaGBBBO 
BGBaBBBBGBBGGGGBBBBD 
BBBGBBBGGGGBBBGBBBDB 
□BGBBBBGBBGGGGBBBBDB 
BBaBBBGGGOBBBGBBBGBB 
BGBBBBGBBGGQGBBBBGBa 
BaBBBOGOGBBBGBBBGBBB 
GBBBBGaaQGOGBBBBGaOa 
CaBBGGGGBBBGBBBGaBBa 
BBBBaaaGGGGBBBBGaGBa 
BBBGGGGBBBGBBBGBBaBG 

SBBGBaGGGGBBaBGBQBGB 
aGGGGBBBGaaaGaBBBaB 

BaGBBGaGGBBBaaaaBaaa 
aGGGGaBBGaBBGBBaaaaa 
BGaaGGGGBBBaaaaaaBBB 


naGGaaBBaGGGGBGaGaaaGBaa 
oaBBGGGaaBBBGGaBcaaGaaaB 
aGGGaaaGaGGaaGBGaaaGBaaa 

□BBGGGGaBaaGGBBGBBGaBaaD 

oaGBaaGGGGGBGaGaaaGaBBGa 
aaGGGGanaaGGBBGaaGaaaaGG 
aGBBBGaGGaaGaQBBBGaaBnBG 

BGGGGBBaBGGBBnBBGBBflBGnB 
GBBBGGGGGBGBGBBBGBBBHBGG 
□GGGBBBBOGBBGBBGBBBBnnBB 
BBBGGGGGBGBGBBBCBBBGBnnn 
GGGBBBBGGBBGBBGBBBBnnaaC 
BBGGGaGBGaGBBaGaBBGaGGni! 
GGBBBBGGBBGBBGBBBBGnBBnG 
BGGGGGBGBGBBBGBBBGBGHGBB 
OBBBBGGBBGBBGBBBBGGBBGnG 
OGGGGBGBQBBflaBBBGBGDGBBB 
BBBBGGBBGBBGBBBBGGBBGGGG 
GGGGBGBGBBBGBaBDBGnnBBaG 

BBaGGBBGaaaBBaaGGaRnGGGB 

GaGBGBGBBBGBBBGBGGGBBBGG 
BBGGBBGBBGBBBBGGBBGGGGBB 
QGBQBGBBBaBBBGBGGGBBBGGG 
BGGBBGBBGBBBBGQBBGGGGBBB 
GBGBGBBBGBBBGBGGOBBBGGGG 
OGBBGBBGBBBBGGBBGGGGBBBB 
BGBGBBBGBBBGBnGnBBBaaGGa 
GBBGBBGBBBBGGBBGGGGBBBBG 
GBGBBBGBBBGBGOGBBBnnGnna 
BBGBBGBBBBGGBBGGGGBBBBnn 
BQBBBGBBBGBGaGBBBQGGGGBn 
BGBBHBBBBGGBBGGGGBBBBGGB 
GBBBGBBBGBGGGBBBGGGGGBGB 
GBBGBBBBGGBBGGGGBBBBGGBB 
■BBGBBBGBGGGBBBGGGGGBGBG 
BBGBBBBGGBBGGGGBBBBGGBBD 
■BGBBBGBGQGBBBGGGGGBGBGB 
BGBBBBGGBBGGGGBBBBGGBBGB 
■GBBBGBGGGBBBGGGGGBGBGBB 
OBBBBDGBBGGGGBBBBGGBBGBB 
DBBBGBGGGBBBGGGGGBGBGBBB 
■BBBGGBBaOGGBBBBGGBBGBBG 
BBBQBGGGBBBGGGGGBGBDBBBG 
BBBGGBBGGGGBBBBGGBBGBBGB 
BBGBGGGBBBGGGGGBGBGBBBGB 
BBGGBBGGGGBBBBGGBBGBBGBB 
■GBGGGBBBGGGGGBGBGBBBGBB 
■□□■■DOOOBBBBGGBBQBBGBBB 


ODBDGGGGBGBBBBGGBBBBGBBB 
BGGBBBBGBGGGGGBGGBBBGBBB 
GBGGGGGBGBBBBGGBBBBGBBBG 
GGBBBBGBGGaGDBGGBBBOBBBB 
BGGGGGBGBBBBGGBBBBGBBBGO 
GBBBBGBGGGQQBGGBBBGBBBBG 
GaGGGBGBBBBGGBBBBGBBBGGB 
BBBBGBGGGGGBGGBBBGBBBBGG 
GGGGBGBBBBGGBBBBGBBBGGBG 
BBBGBGGQGGBQaBBBQBBBBQOB 
GGGBGBBBBGDBBBBGBBBGGBGG 
BBGBGGGGGBGGBBBGBBBBGGBB 
GGBGBBBBGGBBBBOBBBriGBnGG 
BGBGGGGGBGGBBBGBBBBaOBBB 
GBGBBBBGGBBBBGBBBGGBGGiGG 
GBGQGGGBGGBBBGBBaHGnHBBB 
BGBBBBGGBBBBGBBBUDBGGGGG 
BGGGGGBGGBBBGBBBBGGBBBBG 
GBBBaGGBBBBOBBBOGBGaGGGB 
GGGGGBGGBBBGBBBBGGBBBBGB 
BBBBGGBBBBGBBBGGBGGGGGBG 
GGGGBGGBBBGBBBBGGBBBBGBG 
BBBGGBBBBOBBBGGBGGGGGBGB 
GQGBGGBBBGBBBBGGBBBBGBGG 
BBGGBBBBGBBBGGBGGGGGBGBB 
GGBGGBBBGBBBBGGBBBBGBGGG 
BGGBBBBGBBBGGBGGGOGBCIBBB 
GBGGBBBGBBBBGGBBBBGBGGGG 
GGBBBBGBBBGGBGGGGGBGBBBB 
BGGBBBGBBBBGGBBBBGBGGGGG 
GBBBBGBBBGGBGGGGGBGBBBBG 
GQBBBGBBBBGGBBBBGBGGGGGB 
BBBBGBBBGGBGGGGGBGBBBBGG 
iGBBBGBBBBGOBBBBGBGGGGGBO 
BBBGBBBGGBDGGGGBGBBBBGGB 
BBBGBBBBaOBBBBGBGGGGOBGG 
BaGBBBGGBOGDGGBGBBBBGGBB 

BaDBaaBoaaaBBoaaGaGDBGGB 

BGBBBGGBGGGGGBGBBBBGGBBB 
BGBBBBCGBBBBGBGGGGGBGGBB 
GBBBGGBGGGGGBOBBBBGGBBBB 
GBBBBGGBBBBGBQGGGGBGGBBB 
BBBGGBGGGGGBGBBBBGGBBBBG 
BBBBGGBBBBGBGGGGGBGGBBBG 
'BBGGBGGGGGBGBBBBGaBBBBGB 
'BBBGGBaBBGBGGGDGBGGBBBGB 
BaGBGGGGGaGBBBBGGBaBBGBB 
aaGGBBBaaBGaGGaBOGBBBOBB 


□BBBGaBGBBGBBGBGBGGGGBBi 
GGQGaBBBBBBBBBBBBGGGGBBB 
BGBBBGBBGBBGBBGBGBGGDGBB 
BGGaaBBBBBBBBBBBBBGOGGBB 
BBGBBBGBBGBBGBBGBaBOGGGB 
BBaaGGBBBaaaBBBBBBBGGGGB 
BBBGBBBGBBGBBGBBGBGBGGGa 
aaaGGGGBBBBBBBBBBBBBGOGO 
GBBBGaBBaBBGBBGBBGBGBGGa 

GaaBGOGGBaaaaBaaaaaaaGGG 
GGBaaGBBBGBBGBBGBaaBnaaa 

aaBBBGGGGBBBBBBBflaBBBaGD 
OGaBBBGBBBGBBGaBGBBGBGBa 
□GGBBBaGGGBBBBBBBBBBaaBG 
aaGGBBBGBBBGaBaBBGBBGBGB 
GGGGBBBOGGGBBBBBBBBBBBBa 
^aGGGBBBGBBBGBBGBBGBBGBa 
iGGGGBBBGGGGBBflBBBBaBBBa 
:BGGGGBBBGBBBGBaGBBGaBGB 
iBGGGGBBBGGaGBBBBBBBBBBB 
GBGGGGBBBaBBBaBaGBBGBBD 
BBGGGGBBBBGGGBBBBBBBBBa 
BGBGGGGBBBGBBBGBBaBBGBB 

BBBGGaaBI"  

GBGaGGGGI 

aBBaGGGGBBBGGaGBBBBBBBB! 
BGBGBGGGGBBBGaBBGBBGBBq 
BBBBBGGGGBaBGGGGBBBBBBBi 
aBGBGaGGGGBBaGBBBGaBGBBi 
BBBBBBGGGGBBBGGGGBBBBaal 
aBBGBGBGGGGBBaGBBBOBBGB< 
BBBaaaaGGGaaBaGGGGBBBBV 
BGBBGBGBGGGGBaBaBBBGBaa 

aaaaaaaaGOGGaaaaGGaaaaa 
aaGaaGaGaGGGGaaaGaaacaa 
aaaaaaaaaGGGGaaaGGGGaaa 
QaaGaaGaGaGGGoaaaGaaaGa 
aaaaaaaaaaGGGGaaaoGGGaa 
aGaaGaaGaaaGGGGaaaGaaaa 
aaaaaaaaaaaGGGGaaaaoGGB 
aaGaaGaaGaGaGDGGaaaGaaa 
aaaaaaaaaaaaGGGaaaaGGGO 
GaaGaaGaaGaGaoGGGaaaGaa 
aaaaaaaaaaaaaoGGGaaaGGQ 
_aoaaGaaGaaGaGaaGGGaaaGa 
□GaaaaaaaaaaaaaGGGGaaaGQ 
raaGaaGaaaaaGaaaGGGoaaao 
□□GaaaaaaaaaaaaaaaaaaaaD 


Fig.  349. 


Fig.  350. 
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Fig.  350    24  X  48 

Fig.  351    24  X  48 

Fig.  352    26  X  52 

Fig.  353   .  27  X  54 

Figs.  302  to  353  show  the  effects  obtained  in  steep 
twills    made    with    different    ground    weaves.  The 
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Fig.  352. 


oanaaaaoDaaadaaaaaaaaaoaaaa 
oaaaoaaaaaaoaaoaaaaDaaaaaaa 

aoDDDaDnDDac  

□□aDDDOaDDDi 

ODDoanannaQi  

□aaaaDBDnaaaaaaaaoaaaaaaaDD 
□□GBaaaDBGBBaBUBBBBaaaaaaaG 
■□□aaaDDaaBoaBBaaaaaaaaaaaa 
□□aaoDaaaaaaaaaaaaoaaaaDaaQ 
aaaaanaaaaaaaaaaaaaaDaaDaaa 
aaaoDDBaaaaaaaaaaaaaaaaaoau 
□□□BODaBaDaBaBaBaaaoaaDDaaD 
BoaDDaaaaaaDaaaaaaaaaDaaaan 
□□aaDaaBDBBBBDBBBBaBBoaaaLin 
□□□□aaaBBBDaBBaaaaaaoaaaoaa 
□aaoDaaaaaaaaaaaaaaaooaannn 
ooaaDaaaaDaaaaDaaaaDaaoaGaa 
BDDaaaDaaaaaaaaaGaaaaaaoDaa 
aaaaaaaaaaaaaQaaaaaaaaaaaua 
□□□aaoaaaaaaaaaDaaooDaDoaaa 
oaoaaaaDaaaaoaaaaDaaaaaaaDn 
aaaaaaaaaaaaaaDaaDoaaDonDaa 
aaaaaaDaaaaoaaaaaaoQDaaanDO 
□aaoBaaaaaaaaaaaDgaaaaaaaon 
□aaaBDaaaaaaaaaoaODaaaaaaaa 
BaaaaaaaaaaaaaaaaoaDaaaaaaa 
BBBBaBBBBDBBBBaaaooaaDaaaaG 
aDaaaaaaaaaoaiaGaaaoDDaaacw 
aaaoaaaaaaaaaoaDaaaaaaaaaaa 
naaaaDaaaaaaaaaaaaoDoaaDaaa 
aaaaaaaaaaaaaaDDDDaoDaDaaaa 
aaaaaaaaaaaanaaaaaoDaGaaaaa 
aDaaaaaaaaaoaooaDanDDDaDaaB 
BBBaBaaBDaBODaaaaaoBPaDBBOB 
□BBBBaBBBaaBaaaaaaaaDBDaaaa 
BBaaaBBDBBaaDBDDDaBaDaaaoBa 
aaaaaaaaaDaaDaaaGGDDaDaaaaG 
aGaaaaGaaGGGaGGGGaGGGaaGaaa 
aaaaaaaaGaGQOGaGaGDaGaaaaGB 
oaaaaaaaGGGaGGGGaoGGaaGaaaa 
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aGaaaaaaGGaaaaGDoaGaaaaoaaa 
aaaGaaGGGaoGGGaaGGaaaaaaaGa 
□aaaaaaGGOGaGQGGaDaaaaGaaaa 
BaGaaGGGaGGGGaGGGaaGaaaaGaa 

aBBBGBGGGGBGGaGBGBaBaaBBBBG 

BGaBGaoaGGGGaaGGaaaaaaaaaaa 
■aaGaGGOGaDGGGaGaaaaaaaaaGa 
oaaGGQaGGGGaoGGaaGaaaaGaaaa 
■aaaDGGGaGGGCiaaaaaaGaaaaaaa 
■aoGGaGGOGaGGaaaGaaaaaaaaaG 
■GaoGGGaGGUGauaaaaGaaaaGaaa 
■□□GaGOGDaGGGaaGaaaaGBaaaGa 

Fig.  353. 


changes  should  be  clearly  understood'  when  drafting 
new  diagonals. 

The  examples  given  show  that  in  drafting  a  steep 
twill  with  the  float  rising  two  picks : 

1.  Fining  ribs  are  obtained  when  the  warp  in  the 
ground  twill  is  stitched  plain,  ^ — several  times  in 
succession,  Figs.  310,  316,  318,  324,  328,  339  and  345. 

2.  The  filling  ribs  are  offset  when  two  risers  or  two 
sinkers  are  inserted  after  the  plain  stitchers.  Figs.  334, 
337,  348,  349,  350  and  352. 

3.  A  45°  twill  running  in  the  opposite  direction  is 
obtained  by  interlacing  the  warp  in  ^ — ^  or  ^ — 2  order, 
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Figs.  307,  312,  319,  322,  325,  329,  330,  332,  335,  343 
and  344. 

4.  A  ^ — 1  order  gives  a  plain  weave  with  a  float  on  the 
back  on  alternate  picks.  Figs.  316,  328,  340,  342  and  348. 

5.  A  ^ — 1  order  results  in  a  5-shaft  satin,  Figs.  311, 
315,  321,  322,  323,  338,  339,  352  and  353. 

6.  From  a  ^ — 2  order  is  obtained  a  5-shaft  double- 
warp  satin,  Figs.  317,  324  and  346. 

7.  From  a  ^ — 1 — ^ — 2  order  is  derived  a  5-shaft 
double-filling  satin.  Figs.  314,  317,  320,  336  and  340. 

8.  A  ^ — 1  order  gives  a  3-shaft  twill  on  alternate 
picks,  the  intermediate  threads  floating  on  the  back, 
Figs.  318  and  351. 


Fio.  354. 


Fig.  356. 
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'□BBOBBGGaBBGBBaGaaaBaBDB 
GBaGaGBBGBBGGGBBaBGBGBGB 
□GGBBGBBaGGBBGBBaBDBaBDB 
BBGBBDGGBHGBBOaGBGBGBGBp 
BBGGGBBGBBGGGBBDBGBGBGBG 
□□BBGBBGGaBBGBBaBGBGBDBa 
BGBBGOGBBDBBGGGBGBGBGBGB 
BGGGBBGBBGGGBBGBGBGBOaGB 
GBBGBBGaGBBGBaGBGaGaOaGG 

GaaaGQnaGBBGGGaGBDBaaGaa 
GGQaaGaaaGQaacaGBGaaaGBB 

aaaBaaGGBaaBBOBGBDBGBGGG 
BBGaaBBGBBGGGBGBGBGBGBBG 
GGBBGBBGaGBBGBGBGBGBDBBG 
BGBBGGGBBaaaOBGaOBGBGOGB 

BGGGaaGaaGGGaGBGBaaDaaaB 
□aaGBBGGaaaGaGaaaaaGBBGG 


BBGBBGGGBBGBGBGBGBGBBDGg 
BBaGaBBGiaGBGBGBGBGGGBBG 

GaBBGBaGGaaGaGaGBGaaQBBG 
aGBBUGOBaGBaBGaGBaBBGaaa 
BaGaBaGaBGBGBGaaaGaDBBGB 

GBBQBBGOGBGBGBGBGBBGBBGG 
GBBGGGBaGaGBGBOBGBaGaGBB 

GGaaBGaaGaGBGapaGDaaaGBB 

BaGaaGGGBGBGaGBGBBGBBGGa 
BBGGGBBGBGBGBGBGBBGGaBBG 
.GDBBGBBGBGBGBGBGGaBBaBBG 
BOBBGGDBGBGBaBGBBDaflaQGB 
BGGaaBGBGBGBGBaaBGGGaBGa 
□BBGBBOBGBGBGBaGGBBGBBGG 
GBBDDGBGBGBGBGBBGBBGGGBB 
GOGBBGBGBGBGBGBBGGGBBGBB 
BBaBBGBGBGBGBGGGBBaBBGGa 
•BGGGBDBGBGBGBBGBBGGGBBG 
GGBBGBGBGBGBGBBGGGBBGBBG 
BGBBGBGBUBGBGGGBBGBBGGGB 
BGGGBGBGBGBGBBDBBGGGBBGB 
GBBGBGBGBGBGBBGGGBBGBBGG 
□BBGBGBGBGBGGGBBGBBGGGBB 
GGGBGBGBGBGBBGBBGGGBBGBB 
BBGBGaGBGBGBBGGGBBGBBGGD 
BBGBGBGBGBGGGBBGBBGGGBBG 
□GBGflGBOiGaflGBBGGGBBGBBa 
BGBGBGBGBGBBGOGBBGBBGGGB 
BGBQBGBGBGGGBBGBBGGaBBnB 
GBGBGBGBaBBGBBaGGBBGBflGG 
GBGBGBGBGBBGGGBBGBBGGGBB 
GBGBGBGBGGGBBQBBGGGBBGBB 
BaBQBGBGBBGBBGQGBBGBBGGG 
BGBQBGBaflBGGGBBGBBGGOBBG 
BGBGBGBGGGBBGBaaGGBBGBBG 

GBGBGBGaaGaaGaaaaGaaGOOB 

OBOBGBDBBGGGBaGBBGGGBBaB 
GaGBGBGaGBBGaBGGGaaGBBGB 
BQBGBGBBGBBGQGBBGBBGGGBG 
BGBGBGBBGGliBBGBBGGGBBGBG 
BGBGBGGDflBGBBaGGBBGaBGBa 
GBGBGBBGBBGGGBBGBBGGGBGB 
CflGBGBBGGGBBGBBGaGBBGBGB 
□BGBGGGBBGBaGQGBBGBBGBGB 
BGBQBBGBBGGDBBQBBGGGBDBG 
BGBCBBGGGBBGBBGGGBBGBGBG 
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GBOBBBGQGBBBBGBaGBGGBGBBBBGGGBBB 
BBDBGGBGGBaBBBBGGGBflCaBGBBBGGGBB 
BBBBGGGBBBGBGBBBGGGBBBBGBGGBGGBn 
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GBBBGQGBBBBQBGGBGGBGBBBBGGGBBBGl 
□BGGBGGBGBBBBGGGBBBGBQBBBGGnBBBB 
BBGGGBBBaBGBBBGaGBBBBaBGGBCCIBGBB 
BBBGGGBBBBGBGGBGGBGBBBBGGGBBBGBG 
BnGBGGBGBBBBOGGBBBGBDBBBGGGBBBBG 
BGGGBBBGBaBBBGGGBBBBGBGaBGGBGBBB 
■BGaOBBBBDflaaBaGBQBBBBGaDBBBGBGB 


Fig.  355. 


□BaBGBGGGBBGBnaGBGGGaB 
CGGBGBGBGaBGaGBDaGBGaB 
GGGBBGBGBGBGGGBBGBGBGB 
GBGBBGGGBGBGBGBBGGGBGB 
BGBGBGGGBBGBGBGBGGGBBG 
GGBGBGBGBBGGGBGBGBGBBG 
GGBBGBGBGBGGGBBGBGBGBG 
BGBBGGGBGBGBGBBGGGBGBG 
GBGBGGGBBGBGBGBGGGBBGB 
GBGBGBGBBGGGBGBGBGBBGG 
GBBGBGBGBGGGBBGBGBGBGG 
GBBGGGBGBGBGBBGGGBGBGB 
BGBGGGBBGBGBDBGGGBBGBG 
BGBGBGBBGGGBGBGBGBBQGa 
BBGBGBGBGGGBBGBGBGBGGG 
BBGGGBGBGBGBBGQGBGBGBG 
GBGGOBBGBGBGBGGGBBGBOB 
GBGBGBBGGGBGBGBGBBGGGB 
BGBGBQBGGGBBGBGBGBGGGB 
BGGGBGBGBGBBGGGBGBGBGB 
BODGBBGBGBGBGGGBBGBGBG 
■□BaBBQaOBaaGBOBBGUDBD 

Fig.  358. 
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In  Figs.  354  to  362  the  warp  float  rises  either  three 
or  four  picks  at  each  thread. 

Fig.  354    4  X  12 

Fig.  355    24  X  72 

Fig.  356    32  X  32 

Fig.  357   6  X  18 

Fig.  358    11  X  22 

Fig.  359   15  X  45 

Fig.  360    13  X  39 

Fig.  361   8  X  32 

Fig.  362    16  X  48 


iriDnaaaBBBaQDau 

^□□□■■■□□□■■■□B 

bDoaaaoaaaaaaaa 
nGDaaaDDnaaaaaa 
jDamammuoaammmaa 
lOoaaaoBaaoaBaaa 
bDaaaaaDBBBOBaa 

riBQBBBQGDBBBDDD 
CIBBDOBBBaDBBDOa 
C]BBBaDDBBBGBODO 

^□BBBoaoBBBDaaa 

B—BDaBBBaoBBaaDa 
BBaaDBBBDBanaa 
OBBBGGDBBBDOODB 
■GDBBBCnBBanGGB 
laBGDDBBBnBGaGGB 
iBBaGaGBBBGGGGBa 
CGBBBGGBBGGQaBB 
[■GGGBBBGBGGGGBB 

eaBGGGBBBGGGCBQB 
BBBGGBBGGGGBBD 
GGBBBQBGGOaBBB 
■OGGBBBGGGGBGBB 
flBBGGBBGGOGBBQG 
DGBBBOBGGGGBBBD 
OGOBBBGGaGBGBBa 
■BQGBBGGGGBBGQB 
OBBBGBGaGGBBBGO 
OGBBBGGGGBGBBBa 
BaDBBGGGaBBGOBB 
BBBGBGGQGBBBGGO 
□BBBGGGGBGBBBGa 
DGBBGGGGBBDGBBB 
■BDBGGaGBBBDDGB 
BBBGaGGBGBBBOaa 
OBBGGGGBBGGBBBQ 
■GBGGGGBBBGGGBB 
■BGGGGBGBBBGDGB 
■BDOGaBBGGBBBnO 
CIBGUOGBBBGOGBBB 


Fig.  359. 


□BGGBBGBBGGBBGBO 
□GBGBBQGBBGBBGGB. 
.□GGBaBBOGBBOBOGO 
BGGBBGBBGGBBGBGO 
'OBGBBGGBBGBBGGBO 
CGBGBBGGBBGBGGGB 
OGBBGBBaQBBGBnaB 
BaBBnGBBGBBGGBGB 
GBGBBGCBBGBGGOBn 
OBBGBBGGBBGBGGBB 
GBBGGBBGBBGGBGBB 
BGBBQGBBGBGGQBGB 
BBGBBGQBBGBGGBBa 
BBQGBBGBBGOBGBBa 
□BBGGBBGBGGGBGBB 
BGBBGGBBGBGGBBGB 
BGGBBGBBOGBGBBGa 
BBGGBBDBGQGBGBBO 
OBBGGBBGBGGBBGBB 
□GBBGBBGGBGBBGGB 
BGGBBGBGGHBGBBGO 
BBGGBBGBGGBBGBBD 
□BBGBBanBaBBGGBB 
OGBBGBGQGBGBBGGB 
BGOBBGBGGBBGBBGO 
BBGBBGGBGBBGGBBO 
OBBGBGGGBGBBGGBB 
OGBBGBGGBBGBBGGB 
BGBBGGBGBBGOBBGB 
aBGBGGGBGBBGGBBG 
□BaaBGGBBGBBGGBB 
OBBGQBGBBGGBBGBB 
BGBGQqBGBBGGBBOa 
BBOBGaBBGBBGGBBG 
BBGGBGBBOGBBGBBa 
OBaGGBGBBGGBBGBG 
BGBGGBBGBBGGBBaB 
BGGBDBBGGBBOBBGD 
BGaGBGBBGGBBaBGD 

Fig.  360. 


iCBBGGGQBGBBGGGGB 
auGGBBGBGGGGBBGB 
GBBGGGGBGBBaGGGB. 
GGGGBBGBGGGGBBGB 
BBGGGGBGBBGGGGBD 
aGGBBGBGGGGBBGBG 

BBGGGGBOBBaaaaaQ 

nGGaaGBGaGGBBGBG 
BGGGUBGBBGGGGBGB 
DDBBGBGGOGBBGBGn 
BGGaGBGBBaaGGBGB 
GGBSGBOGGGBaGBGD 
□GGGBGBBGGGGBCBB 
GBBGBGGGGBBOBGGG 
□GGQBGBBGGGGBGBB 
GBBGBGGGGBBGBGGO 
GGGBGBBGGGGBGBBa 
BBaBGOGGBBOBaGGa 
GGGBGBBGQGGBGBBD 
BBGBGaQGBBGBGaan 
OaBaBBGGaaBGBBOO 
BGBGGGGBBGBGGGGB 
OGBGBBGGGGBGBBGq 
BDBGGGQBBGBGGGOii 
aBaBBaGDaBGBBGGd 
DBaGGaBBGBGGGGBK 
□  BaBBGaOGBOBBaGCl 
DBGGGOBBGBGGGGBB 
BQBBGGGGBGBBaGGa 
BGGGGBBGBGGOGBBQ 
BOBBGGGGBGBBGaaG 
■□□QGBBGBaaaGBBG 

Fig.  361. 


IGQI  _ 
BGBBBBGBBGBBBOGB 
BBBGBBGBBBBGGBGB 
GBBGBBBBGBBCGBBB 
□BBBBGBBGBBBQaBB 
BBGBBGBBBBGGBGBB 
BBGBBBBGBBGGBBBG 
BBBBGBBDBBBGGBBG 
BGBBGBBBBGGBGBBB 
BGBBBBGBBGGBBBGB 
BBBGBBOBBBGGBBaa 
GBBDBBBBGGBGBBBB 
GBBBBGBBGGBBBGBB 
BBGBBGBBBGGBBQBB 
BBGBBBBGGBGBBBBG 
BBBBGBBGGBBBGBBG 
BGBBGBBBGGBBDBBa 
BGBBBBGaBGBBBBGB 
aBBGBBGGBBBOBBGB 
□BBGBBBGGBBGBBaB 
GBBBBGGBQBBBBOBB 
BBQBBGGBBBGBBGBB 
BBGBBBGGI 
BBBBGGBGI  _ 
'  1GGBBBGBBGI 


□BBGGBBBGBBGBBBa^ 

GaaaGaBBaBBBBaaa 

BBGGBGBBBBaBBGBa 
BaGGBBBGBBGBBBBG 
aBBGGBBGBBBBGBBa 
BaGBGBBBBGBBGBBB 
BGGBBBGflBGBBBBOB 
BBGGBBGBBBBGBBGB 
QaBGBBBBnBBQBBBB 
aGBBBGBBGBBBBQBB 
■aOBBGBBBBDBBGBB 
QBGBBBBGBBGBBBBQ 
OBBBDBBGBBBBGBBG 
OGBBGBBBBGBBGBBB 
BGBBBBGBBGBBBBGG 
BBBGBBGBBBBGBBGG 
GBBDBBBBGBBGBBBG 
□■BBaOBBOBBBBaGB 


Fig.  362. 


A  steep  twill  with  the  warp  floats  rising  three  picks 
at  each  thread  requires  only  one  third  as  many  shafts 
as  are  required  for  a  base  weave  in  which  the  number  of 
shafts  is  divisible  by  3. 

Fig.  359,  for  example,  shows  a  15-shaft  steep  twill 
derived  from  one  covering  45  threads ;  Fig.  360,  a 
13-shaft  steep  twill  derived  from  a  39-shaft  twill; 
Fig.  362,  a  16-shaft  steep  twill  derived  from  a  48-shaft 
twill. 
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If  the  original  number  of  shafts  is  not  divisible  by 
3,  the  resulting  steep  twill  will  require  the  same 
number  of  shafts  as  the  base  weave,  as  shown  at 
Fig.  356,  both  base  weave  and  steep  twill  being  32 
shaft. 
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□□□■■■■□□□■■□□■■□□□■■■■□□□■■agjB 
□□■■■■□□□■■□□■■□□□■■■■□□□■■□□■■c 

BBBBDDODBBDDBBDaBBBBaaDaBBDOBBQQ 
BBBDQDDBBBDDBBDOBBBDDDDBBBODBBOg 
■BDDDOBBBDaBBQQBBBDDDaBBBDDBBDgB 

BODaaBBBBaoBBaoBBaaaaBBBBoaBBaaB 

□□□OBBBBaaBBDOBBaaODBBBBaaBBGOBB 
□□□BBBBaaDBBDDBBaOQBBBBOGGBBaDBB 
OQBBBBOaaBBOCBBGDaBBBBaaaBBOGBBG 
aBBBBGGGGBBGGBBaGBBBBGGOGBBaGBBU 
■BBBGGaGBBaOBBGGBBBBGGGGBBOGBBGG 
BBBGGGDBBBaGBBGaBBBGGGGBBBGaBBOD 
BBOGaGBBBnGBBGGBBBaGGGBBBQDBBGGB 
BOGGDBBBBGaBBGGBBGGGGBBBBGGBBGGB 
"GGaaBBBBGDBBGaBBOGGGBBBBGGBBGGBB 
aGGBaBBGGGBBDGBBGGQBBBBGGGBBGGBB 
□GBBBBGOGBBGGBBGaGBBBBOGGBBQGBBG 
GBBBBOGGGBaGGBaGGBBBaGGGGBBGOBBa 
BBaaOGGGBBGOBaDGBBaaaGGGBBaGBBGU 
BBBOGGGBBBGGBBGGBBBOaGGBBBGGBBDG 
BBGOGOBBBGGBBGGBBBGGGGBBBGGBBGGB 
BGGGGBBBBGGBBGQBBGGGGBBBBGGBBGGB 
DGGaGGGGGGGGGGGGaGGaGGGGGGaaGGGa 

DGGGoaGoaGGaGaoGGaccoaaaaaGGQGGG 

□aQaaGCGGQaGCaGDOGaGQGGGGGGDGGGa 
□□GDOOGGaaGGGQGaaGGGaGQaaGaGGGaG 

aaaaaGGGQDaaGQGQGGGQGGCGDgQggGqa 
GooGQGGBiGaaaGGaGaGGDGGQfaGaGggggg 

GGGGGGKIGGaGffiQQaBGGGaGaffiaaGGfflQggB 

oaaoafflGDaQQaaGaaaoaQGBgaGgcgggag 

GQGGffiGGGGGaiGGDIBGGaGaiBQOaGOOSGGgisg 

□□□fflaaGQGQGaaGQaaGQffiGGGGgungggLjQ 
DGBaaGoaafflGGGEeDGGGMaQoggGiigggasgu 

08BaaOQGCGQGQaGaQG«GaaGDOCaaGOGGD 

KQaGaaQGffiQaBffiGaQfflGQGGaGcffiaaafflaaL 
Fig.  363. 


OBaBBBOBGGBGBBBaaGaGaGBBBaGBBa 
GGBGBBBGGGGBBBOGGBBBGaaBGaaBGG 

□GGBOBaaBOGGaBaiGOBBBGaaaaGBaa 

□GOGBGBBGBGGBBBQGaGBGGuGBBGGBB 
BGGCiaBBBBGGGGGBBBQBBaaGBBaGBBG 

GaGOGGGaBBaoGaaaaGGGBGaaaaGaaa 
aaaGGGBGaBGaGGGaBBGaaaGGGBaaGB 

BBGBGGGBBBBGGGBBBGGGBBBGBBGGBB 
BBBGBGGGGBBBBGGGBBGGGBaGGBBGGB 
BBBBGBGQBGBBGGGBBBBGBBBBOGBBGa 

GBBBBGaGGBBBBBaGGBGOGGBGaaaGGB 

aGBBBBaGGaGaBGaGBaBBGaaBGaaaGG 

GBGBBBGBOGBGBBBGGGBGGGBBBGOBBG 
GGBGBBBOGGGBBBGGCBBBGGGBGGBBGG 
GaGBGBBBBGGGOBBBGGBBBGBBBGGBBa 
OGGaBaBBGBGGBBBGaGGBGaGGBBGGBB 
BGGGGBBBBOCGGGBBBGBBBBGBBGGBBG 
GBaGGGGBBBBGDBBBGGGGBGGGBBGGBB 
BGBGGGBaBBaBGGGBBBGBBBGGaBBGGB 
BBGBGGGBBBBGGGBBBGGGBBBGBBGGBB 
BBBGBGGQGBBBBGGGBBGGGBGGaBBaGB 
BBBBQBOaBGBBGGGBaBBGBBBBGGBBGG 
OBBBBGGGGBBBBBGGQBGGGaBaGBBGGB 
BGBBBBBGGGGBBGGQBBBBQBBBQGBBGG 
GBGBBBGBCGBGBBBGGGBGGGBBBaGBBG 
□GBGBBBGGGaBBBGGGBBBaDaBGGBBgg 
□GGBGBBBBOGGGBBBGGBBBGBBBGGBflG 
OQGDBaBBGBDaBBBaOGGBGGaGBBDGBB 
'BGaaaBBBBDGGOGBBBGBBBBGBBGGBBD 
'DBGaaGDBBBBGGBBBDaGDBaGGBBGgBB 
aGBDGGBGBBGBGGQBBBGBBBGGGBBGGa 

BBGBGoaBaaBGoaBaaaGGBBaGflaGaaa 
■aBGaGGGGaaaBGGaaaGGGBGGGaaGGB 

BBBBGBGGBGBBGGaBBBBGBBBBGaBBGa 
aBBBBGGGGBBBBBaGGBGGGGBGGBBGGB 
■GBBBBaGGGGBBGGGBBBBQBBBGaaBaa 

Fig.  364. 


Fig.  365. 

OODaDDDnDBBBBBoaDaBoaaDcaDBBBGaGaaBaaBBBnaGGagGaaBaaBBaGaaagqBHr) 

DaaaQOaBBBBBBBGaBBBQGBBaGBBBaGGOBBBBBBQQQGGaGOQBBBBBBaGGBBBOGBBU 
OQODDBBBBBBBaOGaBBGnBBaGBBBGGGGBBBBBGGnGQaQGQBBBBBBBGGQGBBGGBBgLl 
OOGBaBBBBBBGGGGBBBDQBBGGBBaGGGBBBBGGGGGGGGGBBBBBBBBGOGGBBBGaaBOLl 
•liaaaBaBBaGGaDaBBGaiaGGBaBGGGBBBBCOGGGOGBBBBBBBBBGGGGGBBBGOaaaGH 
■aaaBBBGGGGGGGBBGGGBaaoaaGGGaaaBaGGGGGBaBBBBaBBGGGGGGBBBGGGBaGGB 
aaaBBGGGaGGGBaaBGGBaGOBBGGaBBBBGGGGGBBaBBBBBBGGaGGGGBaaaGaaBGGBa 
aBBGGGGGGaDaBBBGOGBBGGaaGGBBBBGGGaBBBBBaBBBGGaGGGGOBBBlGGGBBaGBB 
DaDGDGaDQBBBBBOaaBBGQBBOGDBBBaGGOBBBBBBBQGaGaGGGDBBBBBLiGOBBGGBBG 
□GGaaGaBBBBBBBGGBBBDaBBGGBBBGGGaBBBBBBGGGGGGGGGBBaBBBGGGBBBGaBBG 
□aQaaaaaaBBBGGGGaBGGBBOGBBBGGGGBBaBBGGGOGGGGGaBBaaBBGGGDaaaGaaaa 
OaGBBBBBBBBGGGGBBBGGBBGGBBGGGGBBBBOGGGGGGGGBBflBBBBBGGGGBBBGGBBGn 
■■■■■■■■■GOGGGBBBGaBBGGBBBGGGBBBaGGGGGQOBBBBBiBBBGGGGaBBBGpBBGGi 
■■■■■■■GGGODGGBBOGaBBGQBBGGGaBBBQGGDGGaBBBBBBBBGGGGGGBaBGGGBBLlGB 
■■■■■aGGGGGGBBaaGGaBaGBBaGGBBBBGaaGGaBaBBBBBBGGaGGGGBaBBGGBaGaaa 
aaBGGGGOaGGaBaBaGGBBGGBBGGBBaaGGGGBBBaBHBaBaGGGGGGGBBBBGaGBBGGaB 
aOGaGGGQGaaaBBGaaaaGGaBGGGBaBaGGGBBBBBBBGaGGGaGGGBaaaBGQGBaGGBBG 
CGGGaGGBBaaaBBaGaBaaGBaGaaBBGGGGBBaBaBGGGaGGGOaaBaaBBGGOBBBGGBBn 
DCOaGBBBBBBBGGaGBBGGBBGGBBBGGGGBBBBBGGGGGGGGGBBBBBBBGGGGBBGGBBgG 
GGGBBBBBBBBGGGaBBBnGBBGGBBOQaaBBBBuGGGGGGGGBBBBBBBBGOGQBBBUGBBGG 
■■■■■■■■■aGOGGBBBGGBBGGBBBGGGBBBBGGGGOGGBBBBBBBBBGGaGOBBBGGBBGGB 
^■■■■■■GGOGGGGBBGGCBBGGBBGGaBBBBGGGGGGBBBBBBBBBGGGGGGBBBGGaBBgGB 
BBBBBGaGGGGGBBBBGOaaGGBBaUaBBBBGGGGGBBBBBBiBBGnaaDGGBBBBGGBBGOaB 
BBBGGGGGGaGBBBBGGGBBGGBBnGBBBBGGGGBBBBaEBBBGGGGGGGGBBBBGGGBBgLjaB 

aaQnoGDGGaBBaaGGGBaaGBBGGoaaBaGGoiaaaaBaGGGGGGaGaBaaaaaaGBBGGBBG 

□OGGGGGBBBBBBBGGBBBaGBaGGBBBQGGGBBaBBBaGGGGGGGGBBBBBBGGaBBBgGaBG 
GGaGaBaBBBBBGGGGBaQGBBaGBBaGGGGaBaaaaGaaGQaGGaBBBBBBGGLIQaaQgBBgG 
OGGBBBBBBBBGGGOBBBGOBBaGBBGaGGBBBBQGGaaGGDGBBBBBBBBgggGBBBqGBBgg 
■■■■■■BBBGGGGGBBBGGBaGGBBBGGGBBBBGaGGOaaBBBBBBBBaGuggGBBBgGaBGGa 
SBBBBBBGaaDGGGBBaGDBBGGBBaGaBBBBGaGaQQBBBBBBBBBai^GqgaBBBgguBBggB 
■BBBBGaQDGOGBBBBGGBBDOBBQQr.BBBBGQGQGBBBBBBBBBGGGGGggBBBBgaBBGgBJ 
■BBGaOaQaGDBBBBGOUBBOGBBGGBBBBGnaQBBBBBBBBBaGaaGDGOBBBBGGGBBaOBB; 


■ODGDBGGBBQOaBOBBBBQGaOBGDBBGOGBBBBBa 
□GaBaOBBOBGBaBBBGGnGaBGGaaaBGBBBBaaG 
■BCjOGBBBGOBBBBQQGGBBGDGBBBGGBBBBGGGG 
OaDDBBBOBaBBBCaGBBaaGaBBBOBaBBBGGaBB 
GGBBBBBODBBBOGBBOGOGBBBaBGGBBBGGBBGG 
■■■■■■GBGBBGaBQGGGBBBBBBDBQBBGGBaGGa 
BBBBBGGGBBaGBGGGBBBBBBBGaGBBGGBGGGBB 
BBBBGGBOBBGBOGBBBBBBBBOGBGBBaBGGBBBB 
aBOGGBGBaOBGGBBBBBBBGGQBGBBGBaGBBBBa 
GGOGBGaaaGGOaiBBBaGOGaBDaBaGGGBBBBBB 
COaaaGBBGBGBBBBBGGGGBBGGBBGBGBBBBBGG 
BBGGGaaaGOaBBBGaaaaaOGGBBBGGBaBBGGGa 
noanaBaoaGBBBGaGBBOGGGBBaGaGBBaGaGBB 
nGBaaBBGQBBBaGaBOGGDBBaBBDGBBaGGBaGG 
■■aaBBGaOaaGaaaGGGBBBBBBGBGBBGGBOGGG 

■BBaaooaBaGGBaaGBBaaBBaGGGaaGGBGGOBB 

BBBBGaBOBBGBOGBBBBaaBBDGBOBBGBGGaBBB 

aSaoaBGBBGBGaaBBaaBBGGGaaBaaagGBBBaa 


□OGQBDGBaGgOBI 


.  jBGaoGBaaaBGaai  

naiaGaiiGBoaBBaaGGGGaaoGaaGBGBBBBBou 

BBaDGBBBDaBBBBDGOGBBGaaBBBQaBBBaGaGO 
nnQDBBBCBGBBBQaGBBQagaiBBGlOBiBQania 

ooaaaBBgar — 


■□GBBGGGQaBBaBGGBBBGQaBGG 


■BboBaBaaaGGBaaGBBggBgaa 

"BBaOaBBGBBGDOBBgBBgggBB 
GDBBGBaaGOaaDBGBGGBBaapa 

BaGBBGaaBaoaaQoaaaGaaggB 

BBGGBGaGBBGGaOBGBBQaaDBG 

■BBaBBaQaaaaaaoGgBBgBBgg 

aGBaGBGBOGBBGBGaaOBBOBGB 

■□oaaBBGaaGBoaaDBGOBGaag 

BaGGBDBGaaGGBGBOBBGOaaBG 

OBaGGoaaGBaGaGBBGaaGaGBB 
GQBBOBaBGOBaoanBGaBBGaaB 
BaaaaGOBaaGBBOGBBaaaBggB 
BaGGanaoaaGGBGaGBBOGaaBG 

GBBDBBaGaBBGBBDGaBBgBBan 

-QCiBi  QiOSSGBBOlGBGCBBaBOg 


IGGBOBBGaDGBOl 


-JOGBaaOBBGGBDBaBBQGBgBa 
nBBOQOBBDBBQuDBBaBBGaGBB 
GOaBGBOBGGBBGBaBGGBBOBOa 

BOGBaaQaaQGaagGaaoGaaaGa 
■aodaGaoBBOQaaaoaaGQaGaa 
□HaaBonaBapaaGGOBBoaaGG 
aDBBoaGBDawiaaoaoGBaGBGa 


Fig.  366. 


Fig.  367. 


UNDULATING  TWILLS 


Undulating  twills  are  formed  by  an  irregular  off- 
setting of  the  warp  and  filling  floats ;  for  example,  by 
moving  the  float  3  threads  at  one  place  and  4  threads 
at  another,  either  vertically  or  horizontally. 

The  same  effect  can  be  obtained  with  a  regular 
twill  weave  by  combining  groups  of  fine  and  coarse 

Fig.  368. 

□□□□□□□□□■■■■DDBB«aDB«aa«BB««««DODDOaDDQB»BBQaB5HaD«BD05JB«BB 
□□□□□□□□BBBBDDBBBDQaBBDBBBBBBaDDDaaDOaBBBBODBBBDgDBBnBBBBBBa 

□□aaaaBBBBBaaBBBBaaBBOBBBBBaaaGaDDaaBBBBBgQBBBBoaBBDBBBBBpaa 

□□□□BBBBBaDDBBBBOQDBaDBBBBDDaaDQDDBBBBBDDUBBBBaaDBayBBBBDpDp 
□□BBBBBIGaaBBBBaCOBBaBBBBaaDaDDDBBBBaBDDDBaBBaaaBBgBBBBOaaDa 

BBBBBBiaDOBBBBBBoaaBaBBBBaDaDaaBBBBBBDaoBBBaBBaDDBaaBaflapaoaa 
BBBaaaonaaBBBBaaaBBOBaBooaaaaaBaBBaDaaBaBBBaaoDBBOBflappppgaB 
BBaaDaBBBBBBBDDaaBaBBBaDDDaBBaBBaaaaBBBBaaBpppaBpBBBppapaBBB 

□□□□VBBBBBBBaaaaBBaBBBaaaDaBBBaaOOBBBBBBBBapODBBaBBBpppgBBBB 

aDBBaBaBBBBaaDaBBaaaaaaaaaaaaQaaBBBBBBaBapopoBBpBBBppaaBBBBa 

BBBBBBBBBDaGaaaBBDBBaaaOBBBDDDBBBBBBBBBaaaaaOBBaBBpaaaBBBppa 
BBBSBBSBQaabaaaBOBBBaaDBBBaaOBBBBBBBBBppppaOBBpBBBppgBBBpO 

BBBBBBaaDaaaaBBDDBBaaaBBBaaBBBBBBBBflppppapcBBpyBBpppaBBaaBBB 
BBBBaaoaaaaaBBBOBBBaDnBBaaBBBBBBBBppapopagaBBaBBBppaBBpaBBBB 

•BaaaOaDDaDBaaDBaBaDDBBQDBBBBBBBDDpgDppggBBBpBBBppDBBpDBBBBa 
□□□□□□□□□BBBBDDBBBDCBBDDBBBBBBaODDDppQDBBBBpDBBBpaBBpQBBBBBB 
□□□□□□aDBBBBaOBBBDaDBBOBBBBBBDDppDpDaaBBBipDBBBppDBBDBBBBBBD 
□□□□GQBBBBBGDBBBBDDBBOBBBBBDDDDQODOQBBBBBpDBBBBppBBpBBBBBppp 
□DDQBBBBBDDOBBBBDDDBaDBBBBDDDDaDDDBBBBBppBBBBBppDBaaBBBBpppp 
□□BBBBBBDaDBBBBDDgBBDBBBBaDDOaGDBBBBBBaDaiBBBpapBBDBBBBDpOpp 
BBBBBBDaDBBBBBBDDr!iBDBBBBOaGQDDBBBBBaQaDBBBBBBppaaaBBBBpQDppO 
BBBBDanOBBBBBBDOaBBaBBBGGGGGaBBBBBGGGGBBBaBBpppBBGBBBppOpGGB 
BBaaGGBBBBBBBGQaDBaBBBGGGGGBBBBBaGaOBBBaaaBpppOBpBBflppppaaaB 

aGQaaBBBaBaBGaaaBBGBaBaaaGBaaapagDBBiBBBBBpppGBBaBBBpapGBBBB 

□nBBBBBBBBBaaGGBBGBBBGGGQBBBBaOOBBBBBBBBBGGaaBBGBBBGOaOBBBBG 
BBBBaaBBBGaOGOaBBaBBGGGDBBBaGaBBBBBBBBBGOaGGaBBGBBOGGGBBBaGG 

raSSSSSSQGaDaaaSaaSSGaGaSSGaGBaBBasBa^ 

■aaaBBGGGaaaaaaGoaaGGaaaaGoaaaaaaaaaGOGGGGuaaGfiiaaGGGaaaaaaaa 

■BBaaGGGCnGGBBBGaBaaGaBBGGBBaaBaBaGGGGGGGGBBBGBaBGGGaBGGaaaB 

■■□■aDaaaaaBBaDBBBaQaaaaGaaBaaaaGGGaGDGacBBacBBBaaDaaGGBaBBB 


DBGaaBGBBBBBGaBBGGQGGBBBaaGBDBBBaoaBBBBBggBBppppgBgBBBDB 
BBBBGGBGBBBBBBGGBBGGGGGBBBGGBBaGOBBBBBGGBanppppgBgBBGppg 

DaBOGGGBGBBBaaBBGGaaaL-iBaBGGaaaaaQGaaagBBpGappagBgBBBBpgB 

□GBBBGGGBGBBBBBBBBOBGUGGBBaGBBaGBBBBGBpGppppggBUBBBgnpBB 
OBBBDGQaGBGaBBBBBBBGBaCMBBBGBGaGQBBgBppapGggBBgBBBBBGggB 
aOGBBBGGGGBBGOBBBBBBGBuQGBGGBBQBBBGBaGGGGGBBaGBBBBGGOBBB 
BGBBBQBGGaGGBBQaaBBBBGaGBBBGBGOGBBBGpGGgBaggaBBBBgBGggBG 

GGGaaBGBGGaGQaaaaQBBaBaGQaBanDBBaappGgBBggBBBBBBDBGGBBBa 

BGGBBBBGBaaaaaaGBBGBBBaGGBBaBGaBBBpagBGGBBBBBBBDBppQgBBp 
BBGGaBBBOBQGaOGOGGBOBBBBaOBBGOBBOaGQBGBBBBBBBBGBGGOBBBGG 
BGaaBBBBBOBBaGaaGGGBGBBGQGGBGBBBBGGBaBBBBBBBOGBGaGGGBBBa 
BBBGGOiBBBGGBBGGGGGGBGBBBGBBGGBGGGBCJaBBBBBGGBBGDOGBBBGDG 
GBGGOBGBBBBBGGBBGGGGGBBBGaGBOBBBGGGBBBBBGGBBGQGGGBGBBBGB 
BBBBOGBGBBBBBBGGBBGaGGGBBBGGBBDOGBBBBBGGBBGGGGGGBGBBGGGG 
GBBGGGGBOBBBBBBBGGBGGGBBBGGBGBBGOOBBBGBBOGGGGODBGBBBBnOB 
GOBBBGOGBGBBBBBBBBGBGGGQBBaGaBaGBBBBGBaGGGGGGGBGBBBGGGBa 

GaaaaaaGGBaGaaaaBBBGBOGaBaaaBQaGaaagaGGQppQgBBgBBBBBpggB 

aaOBBBaDGGBBaaBBBBBBaBGGOBGGBBGBBBgBppppgaBBggBiBBgpgBBB 
BGBaBGBGGOaaBBGGBBBBBaGGBBBGBGGGBBBaGQGOBBaGBBBBBGBGOaBa 
□GQGBBGBGGGaGGBBGaBBBflBGGGBBOGBBBGGaGGBBGaBBBBBBGBaGBBBB 
BDGBBBBaBDGaOGGDBBGBBBaaGBBGBGQBBBaaGBGgBBBBBBBGBGangBBa 
BBGGGBBBOBaGaGGGDaBGBBBBOaBBDQBBaGOGBaBBBBBBBBGBDagBBBQp 
BaQaBBBBBOBBGGaaoaGBQBBGGDGBOBBBBGGBQBBBBBBBGGBpgpggBBBn 
BBBGGGBBBBOOBBGaaGGaBOBBBGDOaDBGGaBGnBBBBBGafBGOGGBBBGGa 
GBaGGBGBBBBBGGBBCGGDaBBBGGaBnBBflGaGBBBaBGDBBCaGaaBGiBBGB 

aaBBaGaoBBBBBBGGBBaaDaoBBaDDaBnaGaaaaaGgaBGGogGaBGBBgQgu 
□BaQaaDBoaBaaaBaGaBaDaBBQDGBQBoaGGBaBGBBGOGpaagagBBBBpgB 

□aBBBOGGBGBBBBBBBBCBaQGGBBGGBBGGBBBBGBaGOGGrDGGBGBBBGGgBB 
GBBBGaGaaBDaBBBBBBBGBDGBBBBaBGaGGBBaBGaaGGGGBBGBBBBBOGQa 
□GQflBBCGGaBBGGBBBBBBGBaGaBaGBBaBBBGBGggDGGBBGgBBBBgpgBBa 
BGBBBGBaQoaGBBaGBBBBBaOGBBBaaGGOBBBGaGaDBBGGBBBBBGBGGGBa 
DaaaBBCBQaaOGaBBCCBBBBBoaaBBaDBBBGGGgGBBagBBBBBBGBpgBBBB 
BaGBBBBEBaaGCGaGBBGBBBQQQBBaBaaBBBaaaBGOBBBBBBBgBGgggBBD 
BBGaaBBBGBODGGGaGUaGBBBBGGBBGGBBaOGGBGBBBBaBBBGBaGGBBBGD 

BaoaaBaaaDaBGGoaGnaacBBaaaaBaBBaaggBgBBBBaBBggBgpgggBaBg 

■BBGDQBBBBOGBBaaGaoaBaBBBOBBOOaaaCnGBaBBBBGaBBGaaGBBBGGa 

Fig.  369. 
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yarns,  reeding  them  irregularly ;  for  example,  the 
fine  threads  4  in  a  dent,  the  coarse  threads  3  in  a  dent. 

Figs.  363  to  379  are  undulating  effects  produced  by 
the  weave. 

Fig.  363    16  ends,   8  picks 

Fig.  364    30  ends,  12  picks 

Fig.  365    40  ends,   8  picks 


ayBBBagaBJBaaOBHBaOQBBBaaBBBQGGBBBGaDHBBQaOBBBUGaGSSSaGoSSSGOaSSSDa 
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BgggBBBDqaBBBGpaBBBQGBBBGGGBBBGaaBBBQGCBBBBoaaBBBGG 
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□BBaGGGBBBGOOaBaGaiiaaBnGBBBnuGBaBGGGBBBGGGBBBOGGOBBBOGGBBBGDGBBBaaOaBaOO 

Fig.  370. 


Fig. 

366   

 18  ends,   9  picks 

Fig. 

367   

 8  ends,   8  picks 

Fig. 

368   

 30  ends,  15  picks 

Fig. 

369   

 56  ends,  12  picks 

Fig. 

370   

 48  ends,  48  picks 

Fig. 

371  

 16  ends,  16  picks 

Fig. 

372   

 16  ends,  16  picks 

Fig. 

373   

 16  ends,  16  picks 

Fig. 

374   

 16  ends,  16  picks 

Fig. 

375   

 24  ends,  48  picks 
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Fig.  371. 
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Fig.  372. 
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□■■□□■■□■□□■■□□■□BB^QB^a 
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□■■gGa^GGQ^BQQBBDBBGGBBa 
■BGaBBGGauaGGOBGBBGaBBGG 

■□□■■□□BaBBGaBBD^GaBBaaa 


Fig.  373. 


aBGGBBG^GGBBGGBaMBaaBBGa 
□BB^GBBGGaGBGBGGGBaGGaBG 
□□BaaQaaGGaBBGGBGGBBGGBa 
BGGBBGaBBGBDBGBBBGaaBGGa 
BBOGBBG^BB^GBBGDBBOGBBGG 
□BGBGBBOGBBGGBBBaBDBOBBa 
□BBGGDBBaOBBGGBGGBBGGOBB 
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BBGGBaDOBBGGaBOOBBaaBBaa 
□BB^QBBBDB^B^BB^QBBGD^BB 

OaBBGGBGGBB^GaflBGGBBOGBa 
■□□■■GDGBaaGBGDBBGaBBGGa 

aaoGBBaaaGBBGGBaBBD^BBaa 

□  BBOOBB^DBrJBGB^GGBBGOBBa 
□GBBUaBBGQGBBGaBGGBBOGBB 
BGGBBGaBBQBDBGBBBOOBBGGB 
BBGaBBDGBBGOBBGQBBaGBBGG 
□BaBOBBGGBBGaBBBOBQBDBBG 
□BBGGQBBGGBBGQBGGBBGGG^^ 
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Fig.  374. 


■anBaBBaGGBBBBGaGGBBaGGa 
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BBGGGOGBGQBBBBGBBBBBGQGB 
BGGGGGBGBBBBBGGBBBBGGGBB 
□□GGBBGBBBBBGGBBBBGGOGBB 
□GBBBGBBBBBGGGBBBGGGGBBG 
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BQGGBaBGGGGGaGCaBBBGBaaB 
GGGBBBGGGGGBGGBBBBUBBBBB 
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Fig.  375. 


Fig.  376. 


80 


A  HANDBOOK  OF  WEAVES 


Fig.  376  ....   18  ends,  54  picks 

Fig.  377    40  ends,  40  picks 

Fig.  378    16  ends,  16  picks 

Fig.  379    16  ends,  16  picks 

As  the  twill  line  is  less  distinct  when  the  float  is 
offset  two  threads  instead  of  one,  a  twill  with  a  longer 
float  is  often  used  in  combination  with  a  regular  twill 
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Fig.  377. 
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BDaBBaDBBBDBaaaBBDGBBagaBaGBGDBa 
□□BGGBaBBBGaGBBBaOBaGBQBBBDGaflBfl 
UBnnGBBGBBBDflBBGaBGGDBBGBaBGBBBG 
■DaaaDaaBBBaflBGGBGGOBGaaBBBGBBGG 
□□□BGaBBDBBBGQGBGGGBUaBBDBBaaDaB 

GGBnnBHBaaaaaMannnBGGaaaGBBBGBBG 
□BonaaaoGaaaanflGaaGaaaaGGGBaaGBG 
BaGaaBGGaGBBBGaiBGDaBaaGBGaaaQaa 

aaBaBGGBBDnBBBaoaGBBaGGBBGGBBaGa 
GGBBBQaaGBGDaBaaaaaBaGBGGaGGBflBG 
GBBBGBBaGGBGGBBBGBBBGBBGGGBaaBBB 

SBBBGGQBGGGBGGBBGBBBGGGBGGGBGGBB 
BBGBBaOBDGOBGGGBBBGBBGGBGGGBOGG 
BBBOBflBGOBGGGBBaBBBGBBBGGBaaGBBG 
BBGGGBBBaGBanBGBaBaGGBBBGGaGaBGB 

aBGaoGBaaaGBaoGaBaGBGGBBBaaaaaaa 
■GaHaoanGHnaHaHGGaHGGaHaaBGGBB 
GGaoGatjaaaaGniaaGaaaGaGaaaGGGaaa 
□aGGGaaGaaaGaiaGcaGGGaaoaaaGBaaa 

■caGaGGGsaaGaaGGiGGGBGaGBBBGaaGa 
CGGBGGaBGBBBGaGaaGGaGaaBaaBaaaGB 

CGBaGBaaGBaBGBBGDOaGGBBBaaBBGBBG 
GaaGaaBGGQBBaOBaGaaGaBBGGaBBBDBG 

aaaaBBGaBaaaBGaaaGGBaaGGBGaaaaGB 
auaaaGGaaaGBBBGGaGBBBGDBaGaaaBGG 
GGaaaaaaaiGGBaBGcaaaBGaaGaGGaaaG 

aaBBGBaGGDanGaBBGBBBGaBGGGBGGaBB 

C*BBBGOaBGGGBGGaBGBBBaGGaGDuBaQaB 


Fig.  378. 


oiiGBiioaQBaaiiaDBigBSBcSBBBSSSS 
□BagBBGnGnGBaBaaGBaGBBDQaQaBiBaB 
OBaBBGaaGaBBaaaBGaaaaaaGOBBBBaGB 
BDnaGGnaHaBaaGaGaaaBGGQBBBBB'GBa 

■GHBGniBBaBanDHDHGBHGGaSSSSDnaSH 
BUBGOiBBBBGGGBBaBGBGnBBBBBOaGBBa 
□BBGBBBBBGGGGBGBOBBGBBBBBGGGGBGB 

R!RS!!S"S'=^'=>t^"'°"a"'J[^BBHcnnaGBBaB 

gBDBBBBGGGQGBGDBOBGBBBBGGGOGBnnS 
■aOBBBaGnaGBBaBaBGGBBBaaDGaBBDBQ 
BGBBBDaaGGBBGDBDBGBBBGQGDGBBaaBa 
BQBBaGaGGBBaaBBGBQBBaQaaaBBaQBBn 
GBBGGGGBBBGGBBGBCBBaGODBBBGaBBGB 
^■pyCBBBQGBBBOGBDBGGGBBBnGBBaaGB 
BGLjBBBGCBBBanaGaBCQBBBQOBBBGGGGO 
— BgBBOGBBBaaGGGGBBCBBaaBBBaaaOOGB 
OBBGDBBQaGQGQBBGOBBGQBBGQaaaaBBO 
pBGGBBL-iaaGGBBBGBDBGGBBGGGGOBBBOB 
GBGBBGGGUBBBBQGBGBGBBGDGQBBBBGGB 
BaOaaGGBBBBBGDBGBGGBaGGBBBBBGGBa 

BGBgGBBBBBGGGBBOaGBGQBBaBBGGaBBG 
QBBOBBBBBGDGaBGBGBBGBBBBBDGGQBGB 
aBGaBBBBGGGGBBGBQBGGBBBBGQGQBBGB 
gBGBBBBaGGGQBGaBaBaBBBBaCGQGBaaB 

■cjaSSBagagGBBGBGBGGBBBQaaaaBBaBa 

BDBBBGGGOaBBaDBGBQBBBGGGGGBBaaBQ 
BGBBgGGGGBBGGBBOBGBBaaQaaBBaaBBG 
LiBBGgGGBBBGGBBOBGBBGGGGBBBOGBBQB 

BQGBBBGaBBBaaBaQnaaBBBaGBBBGQQDD 

Fig.  379. 


for  undulating  twill  effects.  Thus,  Fig.  367  is  formed 
by  a  - — 2  twill  offset  one  pick  combined  with  a 
^ — 2 — ^ — 2  twill  offset  two  picks ;  the  weave  pattern 
covers  eight  shafts  and  eight  picks. 


UNDULATING  TWILLS 
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Another  example  is  shown  at  Fig.  370,  in  which  are 
combined  a  ^ — 3  twill,  offset  one  pick,  and  a  ^ — &  twill, 
offset  two  picks.  Each  twill  covers  24  threads  in  each 
direction.  The  two  twills  are  combined  in  plain 
weave  order,  the  whole  pattern  covering  48  threads. 

Attractive  patterns  can  be  obtained  by  using  other 
motifs  than  the  plain  weave.  Fig.  377  shows  a  weave 
pattern  obtained  by  transposing  two  twills  with  a 
5-shaft  double  satin  as  a  motif. 


BROKEN  OR  REVERSED  TWILLS 


Broken  or  reversed  twills  are  formed  by  reversing 
the  direction  of  the  twill  at  intervals.  The  twill  can 
be  reversed  in  either  the  warp  or  filling.  If  the  twill 
is  broken  in  the  warp,  as  shown  at  Fig,  382,  a  longitu- 
dinal stripe  effect  is  obtained.  The  filling  is  stitched 
more  closely  and  becomes  less  prominent.    In  Fig. 


Fig.  380. 


□□■□□□■□□□■□□DBQ 
□  □□■□□DBOCiDBDODH 
□■□□□■□DDBDDDBDD 
■□□□■□□□■□□□■□QQ 

□□■□aDBoaaBDaDHD 

□□□■□□□■□□□■□□□B 

■□□□■□□□■□□□■ODD 

□□□■□□□■□□□■□□DB 
-□■□□□■□□□■□aOBOQ 

■□□□■□□□■□□□■□□n 
□□■□□□■□□□■□□□■a 
aaoBDDaBDaDBaaQB 

□■□□□■□□□■□□□■DO 


Fig.  381. 


□■■■□■■■□■■■□■■a 


■■■□■■■□■■■c 


Fig.  382. 

□■□■□■□■□■□■□■□a 
■■□□■■□□■■□□■■□a 
■□■□■□■□■□■□■□■a 

□■□■aaaaaBDHaaoB 
■■□□■■□□■■□□■■□a 
■□■□■□■□■□■□■□■a 
□□■■□□■■□□■■□□■a 
oaoBoaaBOBOBaBoa 
■■□□■■□□■■ODaBoa 
-aaaaaaaaaaaaaDBQ 
□□aBaaaaoaaaaaaa 
□BaBDaaaaaaaaaoB 
aaaoaanaaaaQaaaD 
aaaaaoaaaoaaaaaa 


□□□aaaaooaaaaooaaa 
aaaoaaaaaaaaaoaaaa 
aaapnaaaDoaaaaaaDa 
aoaaaaDDaaaDDaaaaa 
□aaaDDoaaaaanaaaoa 
aaaaaaaaaaDDaaaDDD 
□□□aaaaoaaaaaaaaaa 
anoaaaaaaaaaaaaDBa 
aanDaaaBGGDaaaanoB 
□□aaaDnaaaaDDuaaan 
aaaaaaaaaaonDaaaaa 
.BBaanGaaaamaaBana 
□□□aaaaoaaaBGoaaaa 
BGaDBBaaoaaaaaQaaB 
aaaDoaaaonaaaanoDa 
□□aaaDaaaaaGODaaaa 
□aaaaoDBaaaGQaaaoa 
BBaaGaaBBOGaaaaaGa 


Fig.  383. 


GGGaaaaBaaGGBBBB 
GGGBaBaaGGaaaaaa 

GGBBGaBBGGBaaGBB 
□BBBGGGBGBBBGGGB 
BBBBGGGUBBBBGGGG 
BBBGBGGGBBBGBGGG 
BBGGBBGGBBGGBBQa 
BGGGBBBGBGGGBBBG 
GGGGBBBBGGaGBBBB 
GGGBGBBBGGGBDBBB 
GGBBGUBBGOBBOGBB 
GBBBGOGBGBBBGaGB 
BBBBOGGGBBBBOGGa 
BBBDBGGOBBBGBGGG 
BBGaBBGGBBGGBBGG 
BaGGBBBDBGGGBBBO 
I 

Fig.  384. 


□BGaBBBGGBGQBBBG 
□□BaaBBBaGBGGBBa 
BGQBGGBBaaUBQGBa 
BBGGBGnBBBODBGGa 
BGDBBBGGBQaBBBaa 

aaaaaQGaaGBBBGDa 

□BBBGaBOaaBaGGBG 

- BBBGOBGaBaBGaBaa 

□BGGBBaGGBGGaBBa 
□OBGOaaBGGaGGBBB 
BaGBGaBBBGGaGGBa 

BaGGBGaaBanGBana 
BGGaaaGaaDGBaaaG 

□GBaBGGaDGBBBnOB 

QaaaGGaaGBBaaGBG 

BBBGGaaGaaBGGBGa 

I 

Fig.  385. 


382  a  2 — 2  twill  is  reversed  every  two  warp  threads. 
The  warp  threads  are  still  woven  ^ — 2?  but  the  revers- 
ing of  the  twill  causes  every  alternate  pick  to  interlace 
the  warp  in  plain  weave  order. 

If,  on  the  other  hand,  the  twill  is  reversed  in  the 
direction  of  the  fiUing,  as  in  Fig.  383,  the  filling  be- 
comes more  prominent  than  the  warp,  which  is  then 
stitched  more  closely  than  the  filling.  These  remarks 
apply  to  balanced  twills,  such  as  ^ — 2,  ^ — 3,  ^ — 4,  etc. 
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Fig.  386. 


Fig.  387. 


Fig.  388. 


DOQaBnaannriDBDOB 
□□■nDDBanaBQaDBQ 

■□□■□□□□■□□■DDOa 
□■'JDDBOaDBDDDBQa 
□□□□■□□■□□□□■□□B 

oDBDaQBaaciaaDDBa 

■□□■aQDDBDDBDDDO 
□■DDDBDDQBaDQBDa 
DOaDBDDBanDOBDQB 
naBDDDBDDDBDaDBa 

■□□■□□□□■□□■□□□a 

_DBDQQ«ODCMiaOQBaa 

aoaamDOuaaaamaam 

OQBDaDBaOQBaDDBD 
BaOBDDQaBaDBDDDQ 

omaDomoDDuaaamoo 

I 


ODaaouanaoaoamaa 
ooaQmaaaDoaamaaa 
oaDaQaoBDaDQaaDB 
□aDQDOBaaaocxiDBD 

□□BnDDDDQQBnDQDD 
OODBQDaDDQDBDODD 

BaaQDDDDBDDaaaaa 

DBODDDDODBDaaaaD 

"□aaDDBQDQaaDaBDQ 

□□□□BaDDDDDDBDOa 
□□□□DDDBaDDQDDaB 
□□□aODBaDDDDDDBQ 
□QBDQDDnDDBaDQOa 

aaauaoDDaaamaoDa 
maaaanaamaoaaaDD 

QBODDDDQaBaaDDQO 


oaaDDBDDDaoaaaaa 

BDDaDDQgQaDDBClOn 

□BQDaaDnoDaDDBaD 
ODBDaDaanaaDDDBa 

"□□□□□□□□BDaoaDDQ 
aDDDnDDBDQoaacma 
aaaoaamnaaoaaDaa 

□□□□□□□□□□□BDDDa 
DaDDOQDQDDBaQDDD 

□□□□□□oanBDaaaaD 
aDDmaaaaaaaaaaam 

□□□□BODDDDDQQDDn 

DaDDDBaaaaDDaDan 
maaoDaaaoaaauaaa 
amooaaaaaaaanmaa 
aamaaacjaaaociaoma 
I 


GGBBOnBaaDBBaDBB 
aBBDBDDBaBBaBaaB 

BBaaBBaDBBaaBBOD 
BQaBaBflOBaaBOBfla 
□□BBaaaBoaflBaaBB 

OBBOBDaBOBBDBaDB 
BBaaBBOaBBDOBBOa 

BaoBaBBOBOGBaaaa 
□□aaaaaaaaaaoaaa 
□aBaaaaauaagaaoB 
BBoaBBaaBBQaBBno 
flDOflaBBDBaaBaaBa 
"□aBaaDaaaaaaaaaa 
□BBDBaaBaBaaaaaB 
BaaoaaDaaaDaaaaa 
BoaaoaaDaaaaaaaa 

□□□□□□□□□□□□□□□D 
OaaDDDDDDaDDQDDD 
DDDDDDDDDDDDDODD 
□□□□□□□□□□□□□□QQ 
KDOGDIilDDBDDDDaiDD 
GUSDGBaGaQHGGSIIDaa 

DDaoaaGMaaMGDDGis 
QdDfflQaaBOGaQsaaffiQ 

Fig.  389. 


□□BBGGaaGDBBaaaBaaaB 
GBaaGaaoaGBOGaaaaaaB 
BBGQaaaGaaGGaaaaaBaa 
aaGBaDGaaaaaaoaaaGaa 
□aBBaGBBGGaaGaaaaGBB 
□BaGGaaaBaaaGBaGaaaa 

BBaGBBGGBaOGBBaaaBGa 

aGGaaGaaGaaaaaoaaGBG 
QoaaQDaaaaaaGGaaGGaa 
□aaaoaaaaaaGGflaGOBGa 

■BOQBBOGBBGGBBQGBBGG 
-BGGBBGGBaaGBBaoaaaBG 

GoaaGaaaQGaaGGaaaGaa 
GaaGGBaaaGBGaaaGGaGa 
aaGGBflGGBaGGBaaGaaGG 

flGOBBGGBGBGBBGGBBGBG 

QDaaaaaaaaaaoaaGaGaa 
aaaaGQGOGaGGaGGQGaaG 
GQGGDaGaaGDGGGaaaaga 
aGQaGGGaGGaGaaGGGoaa 
ffiaQGHGDOGBOGiaaGGMaaa 
aHGaaesiGafflaGaafiGaoiiGa 
oaitQaGifiQDasaaGSGGGQai 
□□GiiaQalaoasiGQGiiGaasa 

Fig.  390. 


□GBGGBaaaaOBBDBaaGBCGBBB 

GaGGBBaaaaaoaaaaaaGGaaaG 
aaoaaaaaaaaooaaGaGGaaaGa 
GDaaaaaaoaaGGGaaGGaaaoGa 
GaaaaGaGaGaaGGGaGaaaoGaa 
aaaoGaaaaaoaaGOGaaaGGaGG 
aaGGaaaaaaaoaaGGaaaGaaGa 
-aaGaGGaaGGaaGaaGaoaaGoaa 
GoaoaaaapGGaaGaaGGaGGaaa 
GaGGaaaGaGGoaaGaGaGGaaaa 
aaGaaaoGaaGGaaaaaGaaaaGG 
GGaaaQGaGaBQDGaioaaaaGQa 
GaaaGOBGaGaanaGaaaaaGGaa 
BBBGDaGGaaQaBaoGaaaaGaGG 
BBGoaGGBGaBaaaoGaaooaaaB 
BGaBGaBBDaBBaaaaaQoaaaaB 

Fig.  391. 


Fig.  392. 

naaBBBGGBBGaGGnaaaaaGGBBGOGBBaaGGaaaaGGBaGaBGaaBGaaBaBaGaBBBaaaBBB 

naaBaaGGBaaUGGaaBaGBBGBaGGBBBGBGGBBaGGBBaGGGBBaaGaBBGOBGBaBGGaaaaB 

GaaaGGGaaaaaGaaaGGGaaaaGGaaaQGaaGaGGGaaaGaGGaaGGGaaaGGaaaaaGaaaGGa 
aaaanaaaaaaaaaaGGQaGaaGaaaaGGGaaaoGGaaaGGaaGaGGQaaaGaaGaaaGGaaaaGG 
aaGGGaaaGGGaaaoGGaaGGaGaaaGGGaGaaGaaaaaGGaaaGGGaaaGGaaGaaGGaaaoaaa 
aGGGaaaGaGGaaGaGBaaGQGaaaGGGaaGGaGaaaaaGaGaaGGaaaGGGaaaGGGaaaGaaaa 
GGaaaaGGaaGaGGGaaaGaGGaaGGGaaaaGGBaaGGGBaGGaGaaaoaGaaaaGGaaaGGGaaa 

aUBBaGGGBBBaOGBaaGaaBGBGGGBBagBGGBaGGGaaaGaGBaBQGGBBGQBGBBBGGGBGBB 
naBaGaGBGBBaCBBBGGGBBBGGGBBaQaaaGBGGaBaBOaGGaaaGGaBBGGGaaBGGOaBGGB 

■■■GGQaaGGaGaBBGGGaaaBGGBaaGuQBBaGQGBBaGaBBGaGGGaBaGaGGaHGGGBaBaaa 
BBOGGBaaQGDaaBaGaaaGGBGaaaGGGBGaaGaaBBGaGBaaGGaBBaGGaaGBGaGBBBGaGG 
aaGGaaaaaGGaaaGaaaaGGaaaaGGGaaGGaGaaaGGDaGaaGGaaaaaGaaaGGGaaaGGaaG 
aaGaBBGGaaGaGaGaaaGaGaaaaoaaBaGGGaaaGGGaaaGBGaaaGaaBGaaGGaaaaQQaaa 

GGBaaQGGBaaGaaaBBGGBBGBGGaaaaGaGGaBaGGBaBaGGBBBDGGBBGaBGBBBGGGBGaB 

GBaaGGGaGaaGaaaaGGGaaaaGaaaaGGaaGaGGDaaaGaGGaaGGGaaaGGGaaaGGoaaGGa 
BaaGGGaaGGaoaaaGGoaaaaGaaBBQGGaaaGGaaaBGGaBGaGGaaaaoaGaaaGGGaaaGGO 

BBGGGBaaaGGBaaGGGaaGGBOBBBGGGBaaaGGBBaGGGBBBOGGaBBaGaaGBGGGBBBGaGa 

BGGaaaBGaGaBaGGaaBaGaGBaaGGaBBGGBQBaaGGGaGaaGGBBBGaGBBBGaaaaaGGBaG 

SNHSSHSSSHSISNHSSSSISISNNSNtSSHSNNSNSSNNHHISiSJNIS 

fflGGaaowoGGGawaDGGOSiQDGaaiaaGDOOGGienGawaaDaDsiGaGoasiGaGSDDGQGaGaioDGnG 
GBGaGGGBiGQGaaBGGaaoGGHGGariaGODaMDaaaawGDaMGGaaGOGsaGGGGBGOQGafflaGGD 
DQwiGGGGGaGaiaGGSBQaaaQfflQQaGGBaGawaGGaaaDBQaDGafflnQGGaaGaGGQfflaQGaGfflaGO 

GadaaaQQGWGGGGGfflaGGiaGGaQGGGSBQQQGaaGGGGasaGGGGSSGaGGGIlGGGGafflaaGGGGGffl 
QGDDllBaGGBGGGaaaaWGGGGDWQGGGafflQGDGGttlGGQaafflGQGGaSiGGGGaGGlSaGGBGQGGGSia 

GQGQQiiaGGGGffiDaaGafflaGGGGSiaGGGDiiGaaaaffiaGGaQGaiiaGaKaaGaGfflGaGGGHGaGasQQ 


□oaGaBBBaGGQHBaGGaDaaaBGGoaBraaGGGGaaaBGnGaaBaaaaGDaBBanaaGBaaaGGGGaBaa 
GaGBaaaoGGGBBBaoaGaGBaBQaaGBaBBGGaGaDaBaBGGGGBaaaGaGBaaGBGGaGaBBBGaaGaaa 
GGaaBaaGaGBBBBGGBaaaBBaaGGBBBaGGGGBBGaaBBBaGGGaBaaGGBBGGaaGGOGBBBaaaGGaa 

QaaBBGGGGaBBaGGGaaaGBaGGaaBBBGaaGBBBGGGaBBBGGaGaBaBOBGGGBaBGaGGBBBBGGGaB 
aBBBGGGGBBBBGGOaBBBBGaDGBBBBGGGGBBBBGGOOBBBaGGGGBBBBOGGaBBBBGGGOBBBBGGGa 
BBBGGGQBBBBOGGOBaBBBOGGBBBBGGGGBBBBOBGGGGBBBBGGGGBBBGGGBGBBBBGGGaBBBBGGa 
BBGaGGaBBBGGaGBBaaaBGaBBaBOGGaBBBBDGaBaGaaBBBBOGOOBBGGBBGGBBBBGGGGBBBBGG 
BGGGGaBBBGGGGaBBGaaBGBBBaGGGGBBBBGaaBBBGGaGBBBaaGGGaaBBBGGGBaBBGGaGaaaBa 

GGGaaaaaGaGGBBBaGaGaBaBaaaGaBBBaGGGGBBaBGoaaaaMGaoaaBBaGGaaBBBaGGGGBaaB- 

GGOBaBBGGGGBaaBGBGGGBaBGaGaBaBaGGGaaGBBBBGGaGBaaaGGGBaBGBGGGGaaBaOGGOBaB 

□GaBaBGGGGaaaaaaBBGGaBGaGGaBaBaGGGaaGGBBBBGaGGBBaaGGaBGaBBGGGaaaBBGaaGBB 
iGaaaaGGGaBBBBGGGBBBoaGGGGaaBaaGaGBaBGGoaaBBaaaGaaBBGaGGaBBBaGGGaBBBGaaGB 
aaaaGOGoaaaaGGGGaaaaaaGGaaaaGaGGaaaaGGGoaaaaGGGGaaaaoGaaaaaaGGQGaaaaQGGG 
aaaGGGGaaaaGGGGaGBaaoGaaaaaaGOGaaaaGaGGGaaaaaGGGGaaaGGGaGaaaaaGGGaBaaaGa 

BaGGGGaBBBGaGaBBGaaaGGBaBaGGGGBaaBGGBBGaGGBaaaGaGGBaOGBBGGBBBBOaaGBBBBGG 

aGGGGBBaBoaaaaaBGGGBGBaBaGaaGBaaaGGaaaaaGGOBaaBGaGaaaaaBaaGBBaaGGGGaBBaa 

GGGGaGGQaQGaaaoGaDGaGaGaGaaGaGGGGGGaaaGGGGaaaGaGQaGGaGQaGaaaaGaoGGGGaGaa 
GGGQDaGGGQGGGGGQGaaaaaGGaaGGGGGGaGGGGGaGGGaaGGQaaaGGaGoaaGGaaGaaaGGoaaan 
aaaaGGGaaaGGGaaQGGaGGQaaGGaGGGGGaGaQQGGaGGGaGGGaGGaGOGGaGGaGoaGGGGGaaaQa 
■oaGaGaaGGGaGaGQGQQGGaGGaaaGQGaaaGaQGGoaQGGGGaGGaGGGGaGGGGGaaGaGGGaGGaaan 

ftGGGQGOaiiaaGGaGGGaaSiaGOGWDaGGOaOBGGGGaaGaGailGOOGGQDBGGGGGaGSGGGGGGGfiGGaa 
aSBGGaaaQGfflQGOGGaGGWGGGGDQBaGGGQGGaaaaGGGGGfflGaaGGGDBGCGaaaOSiaGaGGGGIlGGGGn 

aGSGGGGGGafflOGGODaBaGaGGGaDBaaGaoGafflGDGaGQaGDGGaaawGaaaoaGffloaaGGGQfflGaGQGO 

DGGfflGGnGGGGBaODaaDaaOGGGGGaaiGGGGQaGIBGOGGffiaGaQQGaMaaaGGGGWGGQaaQGBGGQaOGa 
nGDaBaOGDQGQBGDaGGGGfflaQaOGGGaGGanaGaGaafflGQGGaGGfflGDGCWQQGOGGGQaGaGaaGGGGffl 
GGGGaBGaGaGGaBGDGGDGaMGGaaGGafflaDGGGGGGBGGODQGuBGGGGOafiGQGaaGaGfflQGaaQDGBG 
GQGaGafflGaGaQGGSGGGGGaDfflaaGQaGGHGGGgGGMGGDaaaGBOaGDGGGaaaGGaGQBOGGGGaafflGO 

■aoDDaDafflQQGDaaGfflQGGGGQGsaoGaDaGBGGaGiiGaaQaGGffiGGQQaGGGGGaGQaQaDaaaDCGaGGa 

Fig. 393. 
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A  HANDBOOK  OF  WEAVES 


Among  reversed  or  broken  twills  is  classed  the  ^ — s 
weave  stitched  1,  2,  4,  3,  Fig.  380.  This  weave  is 
sometimes  styled  a  satin  and  frequently  substituted 
for  the  regular  satin.  It  is  extensively  used  for  a 
great  variety  of  goods  and  is  usually  stitched  in  1,  3, 
2,  4,  order.  The  same  result  is  obtained  in  both  cases, 
as  well  as  with  the  order  1,  4,  2,  3. 


Fig.  394. 


Fig.  395. 


■■□□■■■□■□■□■■DBBaaaaaan 

.■□□■■■ooBaaHaaaoBODBaaDQ 
□■□■■□■□■■■□oBBBgaoBaoan 
□□■■■□□■□■■□■□■■□□■■■Doi 
■□■■□■□■□■■■□□■■■gaaoBQa 
□■■■□□■■■□■■aaoaaiaaoali 
□aaoaDBaagaaaDDaaaaoanaa 
aaBDoaBaaiaaaaaoaaaaaaaa 
aaoaQaaaaaaaaaaDaaoagaaa 
aagaiaaDaoaaaaaaaaaaiaaa 
aaioaaaaaBaoaaaDBaaoaaaa 
aDaaaaoaBaaaDBBaaoaaaaao 
araDOOBaaQDoaoaaoaaaaaoDa 

DBOaQaBDBDDDDQDDaaaDQaOD 
DaSQDDDaaDDDDDOODDOaDQOa 

nnafflDODDanDODDaDDDaoaQDa 
ODDDffiDDaaQDaDDonDDanoDDn 

□□□□□□□OaQDDafflDDaDDOODaD 

aaaoDaoaamaaaamDaaaooooa 
DanaaQDoaoiiODDDBDaDODDDn 

□□□□□□OaDOQBDaaODDDDDQDD 
QDDaUDDQDDDaiBDaDDDQDDDDQ 


DDDBBaoaaBDaaBBBDggBBBDB 

□aBBBaBaciaaooDBBaQBBBgBB 
□BBBnaBBnoaaoaaBaBBBaBBB 
aflBQiBBaaGoaaDaaaaaaaaao 

BBaiBBDnBaaDaBaQBBOBBBDD 
BDBBBOQDBBBnDOBDBaBBBOgD 

□BBBoaoBaBBBaaoBaBBBaaaB 
BBBDaaBaBaBBBaaaBBBaaoao 
BBaaDBDDBBnBBBQaaagDQBQg 

BDDDBaDaBBBDBBBDBagDBqga 
-□□□BDDOBDBBBDBBBDQQBgoaB 
□□BDQDBBDDBBBDBBaDBggDBB 
OBDDaBBBaDDBBBPBa«DgnBB|i 

BaDaBBBaaaDDBBiaBGaaaBBa 

□□□BaBaBOBDDaBBBDDDaaBOB 
□□BBBOBBDOBOaaBBQaBBBOBB 

□BBBDBBBaaaBaaaBaBBBOBBa 
BBBaBaaDBaaaaoaQaaaaBBaa 
aaDaBaaaaBaaaBDaaBQBBBag 
BaBBBDDDBBBDaDaaBgaBBggD 

□  BBBDnOBDBBBDQCagaBBggQB 

BBBaaaBOBnaBBaDaBBBaaDBD 

BBaDOBaDBBOBBBDOBBOaaBaD 
BDDDBQQOBBBDBBBQBaaDBDDQ' 


BBaaaBBBoaaBBBaaoa 
BaaaaBBaaaaBaaaaaa 
□□□BaaoaaBBaoaaaaB 
oaaBaaaaaaaoaaaaaa 
aaaaaaaBaaaaaBaaaa 
'aBaaaoBaaQoaaaaaao 
□□□aaBaaaaaaaaaBBB 
aaaaaBBnaaaaaaQaaa 
aaaDaBBiaaciBBaaaaa 
aBBDoaBBaaaoaaaaaa 
□■BBDoaBBBoaoBBaaa 
□naBBGoaaaBGaaaaaa 
BBDQDBBBQaDBaaoaaa 
BanaBBBaDaBBBaaaBa 
□□□BBaDaaaBBoaGaaa 
dOBBaaoDBBaaaDaBBa 
□BBBDaaBaaaaoaaaaG 
BBBaaDBB*ada>"DQa 


D^aac 


Fig.  396. 


QDaaDDaBQaaaGGaa 
BGGBaBaGBaGBaaaa 
aanDaaaGBaGGBaaa 

□BBGaGOaGBBGaaOG 
aaDBGBBGBaaBOBBG 

□aaaaaaaaGBBQaBB 
□BaaaaDaGBBaaGGa 

-aBGaaBGQBBGGBBQa 
□GBBaOBBaGBaGGBB 
aQDBGaaGaGGBGBBG 

BaaaBBaGBaaGaaGG 
□BaGaGaaaaaQBGGB 

BGGaGaBGBGGBGBBO 

□GaaaoaaGGaaGGBB 

□BBGBQaaGBBGBPGB 

BBGGaBGaBaaoBBaG 

DaaQaaaaGGGGDaaG 
aDaDGaDGoaaaaGau 
GDCGGaaGaQGaaGGD 

QGaOaGDaaOGGGGQG 

fflaaGGBaaBiaGGaBGo 
GfflQGBGGaGBiQaaaaa 

GDfflGGQOMQGBGGGaiS 

OGnfflansGQaaffiGGffia 


Fig.  397. 


GnBBaaBGGBaaGGaGa» 
GGGBBBOGaaaaGGGBaa 

BGGGBBDGaGBaaGGaaG 
GaBBGGaBGBGGGBBGGB 
BaaGGGBBBGaGBBaGGG 

BBGGGaGBaGaaaaGBGG 

aGGGBaDGaGBBaGGBBG 
GQGBBBGaGBBBaaGBaa 
aGBBBGBGaBBGOGaGBa 

aaaaoaGaaaGBBBGaaa 
BaaGaaBBaGGGBBBGGa 
QBaaGGBaoBGaaaaaGB: 
aGGGaaaaBGaaaGaaBG 

GaaBaaaGoaaaoGGi" — 


BBBgaGaaaaoGBBBGGa 

BBGGGBGBBGGBBBGBGO 

aQGaQGaaGGGaaaGaGG 
agaaaaaQGaQGaaDaDD 
MDQGQaGansaQaMaGGaG' 
GBaaQGGSDGGGnwaaGG 
GafflaGGBGaaaaaaHGaa 
aGGaGGaaGSGGGGGaaffl' 
GGQGiiGGaaafflaaGGGffio 
QGaaaBOaaaGffiGQGaGD 


Fig.  398. 


Fig.  381  is  a  ^ — i  reversed  or  broken  twill,  stitched 
in  1,  3,  2,  4  order. 

Fig.  382  is  a  ^ — ^  twill,  reversed  warp  ways  and  often 
called  croise.  Fig.  382  is  well  suited  for  woolen  frieze 
fabrics,  as  it  shows  no  twill. 

Fig.  383  is  a  ^ — 3  twill  reversed  filling  ways. 

Fig.  384  is  a  ^ — 4  twill  reversed  warp  ways. 

Fig.  385  shows  an  8-leaf  twill,  ^ — ^ — ^ — 2,  reversed 
filling  ways. 
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Motifs  for  attractive  designs  can  be  obtained  by 
rearranging  the  parts  of  a  twill  so  that  two  groups  of 
threads  with  the  twill  running  in  tha  sam3  direction 
alternate  with  two  groups  having  the  twill  running  in 


Fig.  399. 


naBBaDB«DGB»onM«onBBDDBBanB»aaB» 
■nGBBDaBBauBBaaBaBBoaBBacBaaaBBa 
■BaaBBaDBBauBBDaBBaaaBODaBaoBBaa 

□BarraaBDDaBDDBBDBDDBBDaaBaDBBaQB 
nDBBQaBBaDBBDQBBaDBaOaBBDDaBDDBB 
BDCBBnOaBDDBBaDBDBBDOBBanBBDDBBD 

BaoDaaaQBBaDaBaDBBnDBaaDBBDaBanD 
naanDBaDDaBaaaaaaQOBBDCBaaaBBaDB 
□DBaaaBaDaBaDaBaaDBBaDBBaDBBaOBB 

BnnBBnGBBaDBBDaBDBBDaaaDCiBBDDBBQ 
■■□DBaDDBBODBaOOaaDDBaDDBBpOBBDa 

raBiJDaBDaBBaDBBDBDnBBQaBagaaaQnB 

□□BBnDBBDaBBDOBBDOBBgaBBDDBBnnBB 
BDaBBaaBBDQBBDaBQBBgOBBQaBBDDBBa 
BBOGBBOOBBaaBBDDBBOaBBQaBBpDBBDD 
UBBGOBBaDBBOOBBaBaDBBDaBBODBBaaB 

BnnBBcaBBQaBBDGBGBBaaBBaoBBaaBBa 

QGBBQGBBQaBBQQBBDGBBaaBBaGBBaaBB 
□BaOQBBGGBBQGBBGBnaBBGDBBGGBaaaa 

BaaGaaaGaaaGaBGaaaGGBBGaaBGDaaoa 


□BaoaBaaDBaGGBBGanaaBGDBaaGaaGGa 

BBGUBBaDBBGaBBGDBBGGBBDGBBGUBBOg 
BaGBBGGBBGGBBaaBGBBOaBBGOBBGOBBQ 
□OBBGaBaOGBBDGBBDGaBGGBBGDBBOGBa 

□aBGDaBGGBBaaaaaaGGaaGGBBGGaaGGa 
BaaGBBGGaBaGBBaaaaGGaaaGaaaaaaQa 
aDOBaGaaaGaaBGDBaBaGGBBGGBBaGaaa 
aGBapGBBaaBaaGaBaGaaGoaaaQBBaGaB 

□BBGGaBaGBBGGBBGBaGaaGGBBGGBaGaB 
■  aCinBBaGBBGGBBGGBBGGBBGaBBGGBBGG 

oaaaaoGaGGaGaaaaoDaGQoaDDGaaQaaa 
□GGGaaGGoaaoQaGGGGCGaoaGGaaaQDaa 
QaaGaGGoaoaQaGaaaaDGGGDOaGGGGaGa 
□QGOGaaDGGaaDGGGGGGaQaaDGGDaQaaa 

aDGOfflGaafflGGDWGGaaSaGQSGaGaQGOBGG 

GsGGasaDGMGQnsaGaGQaBiaaQMaGaffiaaa 
DQfflaGasQGawaGaBGGQGMGGGSGaaasaGDa 

DDaiSDGQSQGaSBQGGaaasiGaafflGGGMQGGffla 


Fig.  400. 


□GBBDaBBaGBBGaBBGGBBGGBaDaBBOOaa 

aGGBBoaaaGGBGaaGBGaBBGOBBaGaaaBa 
aaGQaBGOBBaaaaGGBBGaaaGGBBGaBaGO 
aBBGnaaGGBBGaGGaaaaGGaaaaaaaaoaa 

mac 

GGI  

ciBBoaaaGGBBaaaaaGBBGGaaGGaaGaooa 
aaGGBBaGaaaGBBaGaaaGBBGaaaGGaaaa 
aDaaaDGaBGaaoaaGaGGBaGaaaaGBoaan 
GnaaaaaBGoaaGQaaoGBBGaaaaoBBGaaa 
DaaGOBBaaaBGaaGBGaBGDBaaGaaoBaaa 
^  jGaaaGGBaaaaaGGaaQoaaGCiaaQGaBaG 


aBBGnBBaGBBGBGOBGaBQGaaGaaBaaGai 

BBGGBBGGBaGGBBGGBBaaaBGGBaGQaBGU 

'nuBaaGBBOGBaGaBBGaaaGaBBGaaaaQBl 
aaGaBuaaaGaaGaBGBOoaaaGBBOGaaaBa 
BBGaBaGGaaaaBaGDBBGaaBGaBBGCiaaQG 


□aBBCiaaBOGBaGGBBGGBBGGBBGOBBUDI 

aaaGaBaaGaBGBGaaGBBGGBaGOaBGBGoa 
aaaGBBGGBBaGBBGaaBOGBaGGaaGQaaaG 

aoaBBQGaBGGaGBBGBGGaaGGBBGQBGaaa 

dGBBGaaaGGBBaDaaGGBaGGaaoGaaGCiaa 

GBBGaaaOaaBOBQDBGaBGQBBGGBaaBGGa 
aBaGBaGGBBGGBBGDaBGGaaOGBBGGaaGG 

SaGBBGGaBaaaoaBGaGOBBDGBaGaBGBaa 
oaaaGBaGGBBGaBaGaaiOOBaGGBaaaBB 
GBaaDaBDaBaGBGGaGBaDGBBGGaaaBaGa 
BaaGaaGGBaaaaaoGBaaGaBGuaaoGaBnG 

QGaaaQGGGGaGaGGGGGQaQGaGaGaQDnaa 
□GaaQQQaGGGDaaaoGaaQGDQGDCQQQaaa 
aQaGoaaDGQQGQQaGGaaaaaQGaGQQGQau 
OQaaDaaQaaGaaaaaaaDGGOGaGDaGLiaQa 
aBGaGnaGGaGaacHaasGGOsiaaasBaGGDsaa 

QfflGGQSQaaSGafflaGGGfflGgOBSGQGWaQfflDaU 
DDWaaGHaGGBGGGGBaGSQaGSaQGfflQGaaiS 

GGaaaaaaQoasaGiiQGaGftioQasGaaEiGDiiia 


GBBGOBaGGBanaGaGDBaaGaaGaBGB 

GGBaGGaaQaaaGGaaGGBaGaaaGGaa 

BBaQBaaGBaQGBaaGBaGGBaaQBBDD 
BGOBBGGBBGOaGBGBBGGBBGaBBGBa 

GGBaGDaaoGBaGGBaaaaaaGaaaGaa 

GaaGGBBGGaaDBGBOGaaGGBBQGBGa 

aBaQaaGGBaQaBBGGBaaoaaoQBBGa 

BGGBBGGBBQDBQBDBBGOBBOaBBGBa 
□GBBQGBBGDBBGGBBaGBBaGBBGGBB 
DBBGGBBGGBBGiOBaaBBGGBBaQBDB 
flBGGBBGGBaGGBBaOBaOGBBOGBBOa 

BDGBaGGBaGaaaaGBaaGaaGGBaoaG 
GaaBGaBaacaaGGBBaGBBaaBaGGaa 
GaaoGBBGGBBGBGaaGBBGGaaaaaaa 

BDGBBOaBBOdBGBGBBDaBBOOBBGBG 
BBGGBBGGBBGGBBGQBBGGBBGGBBGG 
GGaaoaBBaGaBGGBBGGBBGGBBGaBB 
GaBGGBaGGBauBaBGGBBaGBauGBGa 

BaGnaBGaaaGGaaaoaaGaBBGDaaDG 
BGGBaaaBaoGaGaoaaaGBBGaaaaaG 
□□aBauBBGGBBGGaaaaBaGnaaoaaB 

GBBGGBaGGBBGBaBanBaGGBaaCBGa 

aaQGaaGGBBGGaBGaaaoaBBGOBBGn 

SGGaBGGBBGGBaaGaBaGBaaGBBGBG 
GBBOOBaGGBBGGBBaaBaGGaBGGBB 
□BBaaBBGaBBQaOBGGBBOGBBGGBGa 
BBGGBaaaBBGGaBGGaaaGBBaGBBGG 

SGGBBGOBBGCBGBGBBGGBBGaBBGBG 
GGOOGaGGGGaQaGGOaGGGGaaaoGa 
aDDaaGaGGGGaGGGGGGQaaGaaGaaa 
GDaaGooaaaaGGOGoaGGGGaQaGGaG 
QDaGGGGQOaGpaGaGGoaGQaaGGQaa 

8QGa»GaG»GGt3GBOaKGGD§aOOKGGa 

.□BaGOKGGascGaxGGaGKGaDseGGOSffaa 

GaKGGQiCOQaXGaGXGaOKGGOXGGaGB 
PGDKGGGtSOGOXGGGBGGGKOOGIijQQKa 

Fig.  401. 


□BBGOBBGGBBGGBOGBGBGGBBGGBBGGBGB 
GGBBaGBBGQBBGGBBGGBaGaBGBGBBGGBB 
BBGGBBGGBBGGBBGGBBGGBBGBGBGGBBGG 
BGGBBGGBBGGBBGGBGBGBBGGBBGGBBGBG 
aaBBGOBBOGBBGGBBGGBBGGBGBGBBGGBB 
□BBGGBBGGBBaOBBGBGBGGBBGGBBOGBGa 
BBGGaBGGBBGaBBGGBaGGBaaaGBGGBBGG 
GGBBGGBBGGBBGOBBGaBBGGBGBGBBGGBB 
BGUBBGGBBGGBBGGBGBGBBGGBBGGBBGBG 
GBBGGBBaGBBGGBBOBGBGGBBGGaBGOBaB 
BBGGBBGGBBOgBBGGBBGGBBGBaBGGBBaa 
BGDBBaGBBGGiBGDBGBGBBGDBBGGBaaaa 
GGBBGGBBGGBBDGBBGGBBGGBGBGBBGGBB 
GBBGGBBGaBBaGBBGBGBGGBBGGBBGOBaB 
BGOBBGaBBaGBaGaBGBGBBaaBBGQBBGaG 

BaaGBaGGaaGGBBOGBaaGBBGaaaaaBBGa 

□GBBGOBaGGBBGGBBGGBBnaBGBOaBGOBB 
GaaGOBBDGBBGGBBOBGaGaBaGGaaOQBGB 

BaoaBBaGaBOGBBaaaBGaBBGaGaGGBaaa 
■oaBBGaaaGGBaGaBGaGaaGaaaoaaaaaG 

OGBBGGaBGaaBQDaBGGBBGQBOaGBBGGBB 
GBBOGBBOGBBGGBBGBGBGOBBGGBBGGBGB 
BBGGBBGGBBOGBBaGBBOGBBOBGBGGBBGG 
BOGBBGGiBGGBBGGBGBGBBGGBBGGBBGBG 
GGBBGaBlGOBBGGBBGGBBGGBOBGBBGGBB 
GBBGGBBGGBBOGBBGBGBGGBBGaBflGCBGB 
BBOGBBGGBBGGBBGGBBGGBBGBGBGGaBGG 
BGQBBaOBBGGBBGGBGBGBBaGBBGaBBGBG 
OOBBGGBBGGBBaGBiGaBBGGBGBGBBGGBB 
GBBGGBBGGBBOGBBGBGBGGBBGGBBGGBOB 
BBGGBBGGBBGGBBGGBBGGBBGBGBGGBBGG 
BGGBBOGBBDGBBGGBGBGBBaGBBGGBBaBG 

GaGaGGGGoaaaaaGGGGOGGGaGGGGGaaQG 
aaaaGGGOGGGGGGaaaaaGaGGGQGGQGcaG 
OGaoQGoaoaaQaGGGOGGaGGaGGQGaaoaa 
onaaGaGOGaGaaaGaGQGDGDGaoQGQaoGa 

BaGaSJaOGSGDGHGGOGKOaKQaaaGCGgGGG 

DSGGCKoaGRQDDScaaxGGGGKaacscDaDseaa 

□OSOGGXaOGXGOaRGGGKGGGBOGGKaQGQM 
QQDKaOasaGDSSaOGKGQaBGGQDKnQSeOGMa 

Fig.  402. 


the  opposite  direction,  Figs.  386,  387  and  388.  The 
twill  in  either  direction  may  include  more  than  half  the 
weave,  making  the  two  groups  of  unequal  size.  Care 
must  be  taken  to  have  a  sharp  break  at  the  junction 
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of  the  right  and  left  twills,  the  risers  of  one  twill  com- 
ing opposite  the  sinkers  of  the  other. 

Figs.  389  to  419  are  weave  patterns  with  the  twill 
reversed,  some  warp  ways,  some  filling  ways,  and  others 
in  both  warp  and  filling. 


□aaDDaBDaBBDDaaCBDQaDBBDaaGaaDDBiibSBBDaBDaBnBB5J 
BaaoBBoaBBaGBBoaaaGaaaaDBaaDBaDOBBDaBaaaBBaaaaar 

gaBBgQaBaDBaaDBBGDBBGQaaDDaanDBBOaBBQSBBaGllBOGBB 

BgQaBGQBBDaaaaaBDBBQBQQBGaaaaaBaGBBDQBBaBGOBGBaL 
BBDgBBDnBBDGBBQCBBDaaaDaaaaaBBQGBBaaBBaGBiiaaBBQr 
aBaQGaanGBBQDaaGBaaBDBBaaaGBBaGaaoaaaaDBOBBGBnak 

BGGBBaOBBGOBBGDBaBBGBGaBGBBGaBBGOBBDaaaaBnaBaiiaC 

ggaBQaBBaQaBDGaaanBanaBaanBBnDBBGQBBooBBauBBaaBk 

DBBDQBBDQBBGaBBnBuaBOBBOBanBBDDBBGCBBnDBUBBaiiaOB 
BBgDBBDGBBDGBBDDBBaaBBGnBBQQBBDQBBaDBBDGIIBGQBliaL 


nOBBaGBBGOaBGGBBGOBBGGBBaaBBQGBBaQBBaGBBOGBBGOBfl 
□BBQaBBGGBBGGBBGBQGBGBBQBaaBBaGBBaGflBaGaaBaaBaGfl 
■BQDBBDQBBggBBgQBBQaiBaQBBQaBBOaBBaaBBQDBBaaBBQC 
■gGBBDaBBaaBBaOBOBBGBaOBGBBDOBBGQBBGaBBGBGGBGBBC 
aaBBaOBBaGBBGaBBOGBBGGBBGGBBaaBBGGBBGGBBanBBDGBi 
{DaBaaBBaOBBaaBBGBaOBGBaaaGGBBaUBaGOBBOGBOBBGBUUB 
iBaODBBDQBBODBBaQBBQDBaaOBBQDBBQDBBaDBBDaBBDnSBQC 

Fig.  403. 

The  following  are  reversed  warp  ways,  forming 
longitudinal  stripes : 

Fig.  389,  twill        divided  4  and  4. 

Fig.  390,  twill        divided  8  and  2. 

Fig.  392,  twill       divided  8  and  3. 

Fig.  393,  twill       divided  16,  4,  16,  16,  4  and  16. 

Fig.  394,  steep  twill  ^—2—^—2  divided  8  and  8. 

Fig.  395,  twill  3_,_3_3_i_^  divided  8  and  8. 

If  a  twill  weave  does  not  permit  of  a  sharp  break  at 
the  point  of  reversal,  another  twill  is  formed  by  sub- 
stituting risers  for  the  sinkers,  and  sinkers  for  the 
risers  of  the  first  twill,  Fig.  391.  One  is  then  used  for 
the  right  twill ;  the  other  for  the  left.  This  method, 
however,  necessitates  an  increase  in  the  number  of 
shafts. 
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^w3.___^w^-_-^.^U___,_,.^U__U^U-W  — —  ^^--□■□□□■■□□■□■■■□□■■□■□□□■■□□■□■■■□O  w 

SaaaaaaiaaaooaaaDaaaaaaoaBoaaaaaaaooaaaaaaDaaaDaaaBoaaoaaaoaaaoaoooaaaaaaaaaDaaaaaaaaaaaoa 
_BBaaaBiBDaDBaaDDaaBaaaaBBaaooaBaaaaaBBoaoBaBaaoaBBaoDaaBaDaaaaDaoaaaoDoaaaoaDaBaaaaBBaaaD 
■aDOoaaaaagaaaaaoaaaDODBoaaaaaaaDOoaaaaaoaaaDaaBaaaaoaaaDoaaaaaaDaaaaaDaaaaanaaaaaoaaaDaao 
■□□□BaaaoDBBBaoDaBaaaaBBoaaDBaaoaaBaBaDoaaBnDoaaaDDaaQaDODBBDGBDBaBaaBBaaDDOBaaDaaBaBaaBaa 
□□□■aaaaoaBBQDoaaaaaaaaaoaoaaaDaaaaaaaoaaBnaaaaaaQaaaaoaDBBBaoQaaacjDDBBBDaoaaaaaaaaaDaDaaa 
■BBaDaBBBaDDBaBgaoBBBaDaBBBDaoaaBaaaBBBaaoBBBQDOBBBauoaaBooaBaBaoaBBaaDQBBBaaaaaaDaaBBBGno 
□■■BDaaBBBaDOBBBoaoBBBQaBBDBaoDBBBaQOBBBaaaBBBaoDBBoaBOBBBaaBBOBaoaBBaoaaBBBnaBBOBaDaBBaaB 
□□BBBDaaBBBaooBBBDDDBBBaBaaaBDDDaBBoaaaBBoaoaBBoaoaaBaDDBaanaaaaaaDoaaaaaoaaBnaaDBaoaDaaBa 
BBaaaBBBODaaBBaaoaBBaaaBDaBDaBBaaaaBBBOODBBaaaaBaaoaaoaaaaDBoaBaaaBaaanaaaoLiDauaaoDaaaaBoa 
BaaoaaBoaoaBBDoaaBaaaDBaoaaoaBaDaaaaaQaDBaaaaoBaaGaaBoaooaaaaaaoBaaDnaaoBaoaaaGGaaBaBDoaBa 
□□□BaBaaaaBBDaDBaaGaaaaaoaaaaBaGDBaaaoGBaaaoDBaanDaBBaDonaMBGaDBBaaGGBBBaoDBaaaoGaaBGaoBBB 
naaBBaaDaBaaDaBaaoaDBBaDaaGBBaaGaBaaooBaBGGaBBaaaGBGBaaoaaBaaGDaaGGaaGaaooBBBDBaaaaGaGBDBi 
□BaBOaoaaBaaaBBaGaaaBBGDBBGaGaaBaaGGGBBaaGaaBBQaaBBaDaGaaaoGBaGBGGGBBaGBGaaaaGaaDaoQGBBoai 
BaaoaGaaaaaaBBBaDDBaBGaGBBBgaaBBaaoaaBaoaoBBBaGDaflBaaQaaaGOGaaBaGaaaaaaDaaBaoaaaBaaQaaBGaD 
□GGBBBGGDBBaaGaBBBDaaBBaoGoaBBGoaaBiQGGaBBGOGaBaGGaBaBooOBBBnGDBBBGGOBaBoaGaBBoaGBBBoaaaaB 
aQGGaBBaDGBBaaaaBBaaaGaaaoaGBBBOGaBilaoaBBBaDaBaaaGaaGBOGGBBGOBGBBBGaBaaBaGQBBaaBaBBBaoaao 
BBOGaBaBCGGBaaDaaBBaGaoaaaBaGBBaGaGBBBOoaBaaaaGBBBaBaaaBaGGaaaaGaBaaGBGaaBoaaaGBBOoaaanaGa 

□GBBaGaOBBBaaGaBBGGaaBaGaGaaaOGGaaBnGGaBBOGGBBBGGQBOBBaGBBBGaGOBaGGGBGBaaOaBBGBaGBBOOGBaBB 

□aBaGGaaBBGaaaaBGGOBBBaaaaaBGGGBaaaQGBBBoaGBBBoaoaBUGBaBBBaGBaGaGuoBaaGBGBaaaaaaGBOGOBBGaa 
BaaGOGaaaaGaaaaaaoaaaGGaaaaGGQaaaGaGaaaQOGBaaoaoaaaoGDaaaGaaaaaGQaaaaGaoaaanoaaaacGoaaaoGa 
BBGGOBBBGGaBaaoGGaBBGaDBaBBGGaBaDGaBBaaGaaBaGaGBaaGaGaBBoaGBGBauaBBBaBGoaaaGDBGaBGGaaBaaGO 
aaGaaBaaGGaaBGGDaBaQGGBBoaBaBBBaaGaaaGaGBEaGGaBBBGOBBaBaGuaaLiGaGBaBGDBBGBQGGBaGGBGBaaaciBBD 
GacaBaaoGaaaDooaaaGOGaaaaGgaaaaGGaaaGGGaaaaDaaaaGGaaBagoaaaaoGoaaaGGaaaaGGGaaaGQoaBaGGaaaa 
aaaGGOBaBaDGBaaaaalaaDaoaBlGoaaaaGGaaaaaaGBaaaaaaaaDaoiBaoGGaaaDGGaaaGGGaaaaaGaaaaaaaaaoGa 
□aaapoGBaBGaGaBaaGaaBinaBBGaGGGaaaDGGaaaaGGaaaGaGaaGDaGiaaaoaaaanGGaaGGaaaaacGaaGaaoGaaoaa 
□□aaaGGaaaaDGaaiaGGQaiaaaQGaaGOGaaaGGGaaaGGGaaaGaGaaaaGaaBaaaaGaaaanBoaanQaaaGaaaaaGaGBDaa 
BBGGGBaaaooBBaaDoaaBaaQBGBaGGBaBaaGBBBGGaaBBaaaBBBaBGaBBDaaaGBaGGBaaoBaaaBanGBoaaGoaaaoaaa 
aoGGBaaaGGaaaGOGaaaGOGaaGGaGaaaGOGaaaGGGBBaGooaaaGGaaaBGaoaaoaaGaiaQDaaQaGoaaapGaaaaaGGaaG 
GGoaaaaGGaaaaGGaaaGGGBaaGGGBaaaaGaaaGGoaiBaaGaaaGGGaaaGooaaaGGGBaaoGaaaaaDaaaaoaGaaaGoaaaa 
OGaaBaGGaaBGGaBBaaaaBBBGaGGBBOGGBaBaaoBBBaGGaaaaaGBgBBGOBBBGBaoBBGaoBGBBGGBaBQBpGaBDaGBaBB 

BaaaGooaaaGGQaaaaoQaBaGGaaGaGaGaaaaGGaBBaoGBaBaDaaaaGaGaaBGGaaGaaaQaaaGaoaaaDGBBGaaoGaaGOa 
aaaGGaaBaDaBaaoaoaaaGaGBaaGGGaaaoGGBBaaaGBBBGQoaaaGGGaaaoaDaaaoaGaBaaaaaaaGaDaaaoDaaaaaoo 
GrjGaaaGaGaaaGaGaaaGGGBUGaDaaaaGGaaaaGGBBaGaoaaaGaGBaaGaGaBBGaGaaaaGaaaaGGaaaaGGGaaaoGGaaa 

 „  „   „„„  „„„  „ — IQaaBgagGQBBQGaoaaaaaBaaaaGoaBaDaoaaaaaaag 

~aaBoaBBGGGaGBBGaaaaGaGaaaGGGaGaaoaaaaDaGO 
■aaaaaaGaaaar" 

BiiaoQaaioGGBBBaaaBBBGaGiiBGOGBBaaaaaiBaG^ 

aBGaaaaBOGDBBBGGaaBBaGGBGBaGGBBBGGGaBBGQGBBaGGaBBBDBUaBBaGaBDBBaGaBaaaaGBBGGGBGaaUGBBBGaaO 

aGaaaaaGDGaaaoGGaaaGaGBaaGBoaaaaGaaBaoaGaaaaGaaaaauaaaaoGGaaaGaaaaaaQBBaaGGGaanGBGaaaGDaaQ 
□GaaaBGoaaaBQaQaaaGGaaaaDGGaaaaGGaaaoGGaaaGGgaaaaGaaaaGGoaaaaGaaaaaaaBBBaGaaaaGaGaaaaQoaaB 
□□aaaDGGaaaGGoaaaGGOBaaGaQaaaQGGaBaGGaaaaoGaBBaaGDaGaBGaaaaGaGaaaGaaaGaaGDBBaaaoaaaoGGaoaa 

aBaaGQQBaBGGGaaaaDGaaBGGaaaBGoaaBaaaaaaaGOGBBaGaGaaGQaaaBBGaBBGaQadBaoaBGaBaaaaaQBGQaaBaGB 
aBGGGaBaGaQaBaQGoaaaGOGaaaGaGaaaaaGBBBQDGaaaoaaBaaGaDaaaGGGaaaGOGaaaaGGBBBGGGaBBGGaBaaaaa 
aaGOGBaEGGDiaaGaGBaaGaaaGaaGoaaaaGGBaaaaaaaaGOoaaaGaaGaaaGGaDaBGGaaaGaGGaaaGDBGBaGGBaaGaGa 
aGGGaaaGGGaaaGGGaaaGGGaaaQaGaaBaGaaaaGGaBaaoGQaaaaGBBGaGGGaaGGaDaaaaGaaQBaGQaaGGaGaaaGOaaa 
□aGaBBQGGBaaaoaBaaGGGaaaaGGaaaaagBBaaaGaaaGaaBaaaGGaaaaGaaaaGGGaaaGGGaaBGGOBBBQQaaaaGaaaaa 
GoaaaggGaaaGGDaaaGaGaaaGaGGaaaaaaiaGGDBaaGGaaaaoaaaGaBGGaaaaaGGaaGGGaGBaGaBaBnBQGaaGGGaaaa 
caaaGaGaaaGOGaaaGGGaaaaGaaDaoaaaaaaaGaaaaaGaaaGaGaaaGaaaBaGaaBGaaGaaaGaaGaaaaaaaaaGGGaaGaa 
aaaaaaaaaGDaaaaGaoaaaoGoaaaGGGaaaGaGBaaGGGaaaaGGaaaoGGaBaaGGaaBGaoaaBDGaBaBGaaaBBaGaaaaGGO 
aBaaGaaaaQGaaaGnGaaaGQoaGaaGGaaBGGGaaaGoaaaaGaaaaaoaoGaaGGaaaaaaGaaaaaaoBaaaaaGaaaQaaaoaGa 
aoaQaaBGaoaaaaGaBaaGGGaaoGBQaaBDaaaaBGGGBaaGaGaaaGoaaDaGGaaaaaaGBBaGaaaQBGGGaaGOBOaaaGoaao 
□□GaaaaGoaaaaGoaaaGGGaaBQaGiBaaGaaaaaGGaaaDGGaaaGDGaaaaGaaaaGGGaaaGGGaBaaooBaBaGoBaaGoaaaa 
□GaaaaGGaaaGaGaaaoGGaaaGaaaaaGGGaaaaGGaaaGaoaaaGaGaGBaaaaaBaaGaaaaGGaoaaGaaaa'aoaaaGaGaaaa 
GaaBaaaaaaaaGBaBaGGaaaGGBaGaGGGBaaGaGaaaoGGaaaaoaaaaaaGaaaaaaaGaGOGaaaoaGaaaaQaaaaGaGaaQQa 
aaaaDGaBBGGGaaaGaDaaaGaGaaaGOGaaaGGDBaaaDGaaaGOGaaaoaGaaaGaGaaaGGOBaaaGQaBaGaoaaiiDGGaaBGao 
BaDGDaaaaGGaaaoaoaaaaGGaGaagGaaaGGGaaaGGaaBaGGGaaaGaGGaaaGGaoBaaGaaaoaGGaaQaoaGaaaoaaaQaDa 
BGOGaaBGaDaBaGoaBaBGOOBBGGaDBaBGGGaaaGGGaaaGGaaaBaGBBOBGOGBBaGaGaaaaGBaGaGGaaaGBaoBBaaaaBa 
□GoaaaooaBBBGOGaaaGGOaaaaGaaaaGGaaaanDaaaaaGaaaaaaGBBaaGGaaaGaGaBaGaGaaaGGaaBBaGQaBaDGDaBB 
iBaBGaGBaaGGGBaaGaoaaBoaaBaBGQGaaaaoGBaaGaGBaaaGaaaBGaoaaBGOGaaaGGoaaBGaGaBaGDGBBBaGGBaaoGo 
□aaaGDGBaaaGGBaaaGOBaaGGBaaaaaGaaaoaaaBaGGGaaaaaGBBGDBaBBaGDBaaBGGaBaGaaGBaaaoaBaaaGGaaGOB 
ggaBBGGGaBaoGQaaaaGaaaaGaaaaaaGaaaaDGaaaaGGGaBaGGGaGaaGGaaaDaDGaaGGOBGBBGOBaBaaaGBBGa^ 
BBGoaaaaGGaaaaGGGaaaoGGaGaaaGaBaoaGaaaDaGaaaDaGaaaGaaGaaaGGaGaaaGaaaGaGaaaoGoaGBaaoaaaaaaa 
BGaGBaanGGaaaGGGaaaGGGaaGaaoaaaaGGaaaGooaaaaGaaBaQGaaaaaGGaaaGaoaaaGGaaGaaGGaaaaaaaaaGGaBa 
□GGBBagaGaaaaGDaaaaaGaaaaGaaaaoggaaaoGGaBBOGGaBaGGGaaaaoaiaaGGaaaaGGGaaaQaGBaaoQGaBBaGGBaB 
□gaaBDaGaaaaQQBaBGgGaBaaaaaaBaaaiaaGaDBBaoGGaaBaGaaGBaaGaiaOBGGBaaGGBGBBaGaBaGaaGBBGaoaQBB 
gBaBOGGaaaaGGBaaaaQaaaGGaaGaGGoaaaaGGaaaaGGaaaGGQaaGaaGaaaGGaaGaQGoaaGGBaBBaGGBBGaaGaaaGoa 
"■□□GaaaGaGaBaGaaaaaGQaaaaGGoaaaaGoaaaDGGaaaGGGaaaGaGBBaGGaaaaGGaaaaGaDBBBGOGaBBGaGBaaGGO 

-„^rn  „„„  „„„  „  ""■aagggBBBaaagBagGGaQaaaoaaaGBGDaaaGaaaaaGaaaaDagg 

■agggaaaGpBBgagGGaBGGaoaaaaaiaaaoGGBaGGaGaaaGaaao 

 ^aBagGgaaaGGGaaaGQaaaaDDGaaaGGGaaaGGGaaaaaaaaa 

'naaGDagBaagBaaoBaGaaaGGaGiaDaaaaaaooBaaGQBaaa 
.jgagBBaGagBBBgaBaaBaGaaaGQaaaBaaGBBoaaGGBBoaB 

jaaGGiiiSGGBiiGaaliiaGOiGiiGGiiiDGGiiiGOGiii^SSSSKSSSKSggSSSSSSS 

BDGGBBaoaaaBaoGGBaaaaoaaaoaGaaaaGaaaaGaaaaaaGGaBaDGaaaaGGaaaaGaGBBBGOBaGaaQaH 

naGBaBgggBBBDOQaBBaGaBBBGGOBBaGGOBBaaGnaaBGGGBBaGaGBBBQGGBBaaGOaaaOaOBBaGQGBBBGaaBBB 

5S!!SS5S9*"°°o**"0'='<^"""a"ai^""i^QnaaaGGGaaaGDoaaaGGoaGaaoGaaaaaaGaaQGGBQaaaGaBBaaaaaB^ 

□aaBaagaaaDgaaBBgoQaBaoDaaaaaaaBBaQGOBaaGDaaaiaaaBaaoaoBaaGGaaQaoDGBaaGBGaBBoaaaoS^ 

■■■•□□SBBaoGGaaaaDGaaaGGGaBBaaaaaaGDDBBaoGGBaaQDGaaBgGGaaaGGGaaaGGGaaBGaaBaBG 

SaBgGgaaaoGGaaaaGGaBaaaaaGaaoaaaaGGaaaaaoaaBaGOGaaaaaaaaaaaGaGaaaGBaBGBGOBBGaaBaBBaaaaa' 
aggaaaGaaaaaGGaaaaQGGaaGaaGaaaaGGBaaaGaaaaGGGaaaaGaBaaGaQaaDGBaBBaGaaaQBGGaaBaGaGaB 
pgaaaaGoaBaaGGaaaaGGaaaGGGaaaGDaaaaaQGaaaGGGaaaGaGaaaQaGaaBaaoBaBaaaaaaGGaBaaaGa^ 
.DgaBaaGGaBiaDGaaaaaGaaaGaGaaaGagaaaGOGaaBQGGBaaDaaaGaaaGBBaGaDGaaGaoBGaBGaaBBGBa 
□BBBGGDaBigGoaaaaGoaBaaGaaaaoaGBBaODaBaaQaGaaaGGDBaGDaGaaaoGBBaaaDoaBQDBGBaB^ 
BBaQB^aaaaoaaaGGGaaaDaaaBaGGaaaaGGGaoGaoaaaGaaaBanDaaaaoGaBaBGGGaaaGGa 
iDnggGgoaaaoaaaaGGQapDoaanDDaGaQOGGDGGaDQaDoaaDaDaGaBDaDaoaaDDaoGaaaaaQnnnannnQQnnGQa 

■□aaaa«aDoaafflaaoaa«aa§GDQaSDODr^----~- 


yu«uyuuuguuuuuiBuuuuDMaua»uaaDGaa«auaDDfflaDDDaBaaauQi«GDaaaffiaaGgBDODGOGaiiGB6DDSQnna 
□ansgGDgaagDgaafflaDDDaBDDPQDfflQaaDaaaaaDGBGQOGasQQaaaaDfflaoaaQGQaaBaDDGSaG 


Fig.  404. 
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□□GaaaDaoBaaDaDBBBDaaaBBDoaBBaaaaBBaaoaaaBaoDaBB 
□□BBaaaDiaaDBDaaaaaoDaBaoGaaaaQaaaaDaQaBBDaaBaBa 
□aaaaaaBiBODaBaaaaBBDaaBaaaaaaGBBaDDOBBBaacnaaaa 
aaaaGDaBaaDaaaBaGaaaaDDGBaaciooBBaraoaBaaaDaaMaaDD 
aaaoGBaanGaaGaaaaGaBBaaaBaaaQBaaGaaBBaGGaBaaoGna 
BoaDBBBGGGBBGDBaaaaaBaaQaGoaaBBGGOBaaQQaBaBaGGBB 
oaaaaaGa^aaaoGaaBBaaaaaaGGaaaaGGDaaaGaGaBBaGGaBB 

GGaBBGGGHBBOaGGQBBBGGQBBGGBBBaaGBBBGGGBBBGGaBBBD 
GBBBOaGBBBaaBBOGaBBBnOGBOBBBGGaBBBGOaBBBGGaBBBaO 
BBBaaQBBiaGGBBBDaaBBBaaaBBBDaaBBBaaDBBBQQGBBaGGa 
BaOGGBBBDQGBGBBBGaOBBBGOBBaaGBBBOaGBBaGaOBaBOGaa 
BGGGBBBGaaBBaGBBBGGaBBBGaOBaBGOaBBBOGDBaBGGaaBBG 
aGaBBBGOlBBBGQOBBBaaGBBBGQGBBBaGGBBaGGaBBBGGDBBa 
□□BBBGGGaBaoBGQOaaBGGaBBBGGaBBBGGQBBBQOGBBBDaGBa 

□aaBGaGaaaaaaaQGGaaBaGaBBBGGOBBBOGGaaaaGGBBBGGGB 
aaaGGGaaaGaGBaiGaGaBaDGGaaBGGaBaaGaDaaaoaDaaaGGa 
BaaGaaaaDGGBaaaaGGaaaaGOGBaaaGaBaaDOCBBBGGGBBBGG 
■□□GaaaaanaaDGaaaaaaaaaGaoaaaGaoaaaaGGaaaGaGaaaa 
DaaaaaaGaaaaDGGaaaGGaaaanaoaaaGGGaaaGGGaaaGGaaaa 
□GaaaGGoiaaaaaDaaaaGGoaBBGauaaaGoaaaaGaoaaaGOGaa 
□aaaDaGaaaooaaGCGaaaQaGaaaGGoaaaGGGaaaGGGaaaGGGa 
aaaauaaBaGGaaaaDDGaaaQaGaaaGaQBaaooGaaaGGGaaaQGG 
aBGaaaaBGGGBoaBBnGaBBBGGaBBaaDGBaaaQGBaBGDaBBBOL:) 
GGaBaGOGaaaaaGBBaaGGaaBaaGBBaGGGaaBGBGGGBBaQGOaa 
aDGaaaaODaaaoGnaaaDODaaaGOGaaaoGGaaagaGaaaGaGaaa 
aaoGaaaaDGaaaaGgaaaaGGaaaGLiGaaaGaoaiDGaaaaGGaaaa 
aaGaGaaaaGGaaaGGGaaaGaaaaaGGDaaaoGoaaaaaaaGaaaaa 
aaaoGGaaaGaaaBanoaaaaGGGaaaGGGaaaaGaaaaaGGaaaaaG 
GaaaGaaaaaoGaaaBaoGaaaaGGaaaGGaaaaaaaaoGGaaaaaGa 
□aaaaGGoaaBGaOBaaGDaBaaGGGaaaaaaBBaGaaGGaaaGGGBa 

GaGBaaOG:nBBBGGGBBBaGaBBaaGGBBBGaaBBBGGDBBBGaGBBB 

■QGoaaaGaGaBaGGGBaaGGGaaaaGGBBaaGGaaGGBaaaGGBBBG 

■■OGGaHGGaBBaOGGBaaGOOHBGGGHaaGGGaaBBaGGGBBBQG 

aBBGGGaaaaGGBaaDGOBaaGOGBaBGaGBBBGoaaaaGGGaaaaGG 

□BBBGGGBaBaGQBBBGGGBBBGGDBBBaGaBBBGGflBGaGBBBGaGa 

BGGaaaaGDGaaaGGGaaBGGcaiaaaBBGGGBaaoaGGoaaaaaGBB 

□aGBBBaDDBBBaGGBBBGOGBaBaGGBBaaGGBBBaGOBBBaaGBBB 
□□BBBaoaaBBGaGBBBGGQBaaGBGGGBBBaGGBBOGBBiaGGBBBa 


■□GGI 


 jana—^L-.^—^'   _ 

SBaaGGBBBGGGiBBGaGaaaGGGBaaGaGaBBGaaBiBoaGBBBGGa 
BGnGBBBDGGBBBDOGBBBGGOBGBBaGOGBBBGGBBaDGBBaaDGB 
aDoaaaaG3oaaaGaaaBaaGGaaGGaaaGGGaBaaanGGBBaaGaBB 
aaGaaaGGGBBBGGGBBBOGGaBaoGaaBaoGoaBaaaaBaaGGaBBB 
DoaaaGOaBaaGGGaaaGGGaaaGaGGGaaaaGGaaGGaaaaoGaaaG 
□aaaGGGaaaoGGaaaaGGaaaGGaaQGDaaaGGGaaaaaGaQaaaGG 
aaaaGGaaaDGGaaaaGGaaaaaGaaaGGoaaaGGaaaaaGGaaaGGG 
aaoaGaaaGGGaaaaaaaaaGGGaaaaagGGaaaGGaaGGGaaaGaoa 

DQGaGDGQDGDQDGaGGaaaGaGGaGGaiSGGGGaQQaaaDCDGaGGGa 

□aGDGGaGOGaGaaGaGGaaGaaaDGGGGDaDGaaQaaaaQDQGGGaG 

DaGGDaaGDOQQGaGaGaaGGGaaGaGGaGaGGQGGaQOaGGDGDGGQ 

QaGGaGnGaGaGaGGaGaaaGGGGGGGQQGaGQaDDGoaaaQGaGGaa 
QGGGGOGGDGaGaQaaGGGaGaGaGaaGGQGaGaGGGaGaaGaGQQGa 

□□GGGGGGOGaaGGGaaGGaGGaGaGGGGaGOGGDaGGGGGGaGGaQa 

oaaQGQaGoaaaaGGaGQaoaaGGGGGaaGGGDaaGGGaDGQGGGGGG 
aoGaGnaaDQaDaGaaGQaQGGGaaGaaDGaDDaaDGQGQGDGGQGGG 
a«aGOGOwoDGaG»GDQaDfflQGGGa»DGGGGaaaGaaSGaGGGBaaGG 
ODGGsaaGDGiianGGoaQaaaasGGaGDBGGGGQaaGDQQffloaDGGfflD 
BGGGaGMGaDGGGGaGGaaQaGaGGaGaGaaaDGGGDaonaDGGagoG 

OaffiGOOGGfflGGGGuGaGQGGGGGaGGGGGGGGOaDGGGaaaaaGQGGG 

□GaBaGaaDwaGaDGaaaaoGGGGGGQGaGGGQGDGQQaaaQGGGGaG' 


laaaGGGiaaoGaaGGoaaaaGoaaaaaaao 
 ^aiac  


IGG 


□GGOGGGaDGGQaaaaaGGGlSGaGaOGQOaGGGGGaaGQQGGaQGaQG 
aGQGGGGQOGaaGQa^GGGQGiSGaGaGQQOGGGGGOGDGQGGaaaDaG 
OaaaaOGGDGQQQGDaGllGaaGGffiGGGGGGGGGaaGGaDQGGaGaGGa 
OQGQGGOGOGGQGOGaGGGGQaGQfflaGaGQMGGaGGGaaUGGaaaGDG 
OGOGGOaQDGQQaaGGGQGaGGaGGaBGQGaaBGauGQGGaaaGaGQa 
QQGGDGGGDQGGGGaGGGGQGGGGGDGIlGGaGGBQaGOaaaGGaGaDG 
OaGaaGOQQGGGQaGQaGGGGGaaaGQaQBGGGGaSlGQaaGGGGGGDQ 

QaGaGGQGoaGaaGaGaGQaaaGGGQGGGGOGGGaGaQGQGGsiGGaaa  oi 

□GOGaGGGaGOGDGGGOaanQGGGGGGaaGGDGGGQQDaDQaGGaGaG  Gl 
OaOGaaGaOGGGGOGGGGGaGGGGGGaGGGGGaGGGGDQSQaaGDSGG  Bi 

oaGaGGnGDaGGGaGGaGQQGGGDGaGaGGGaQGaaQaQaaiiaaacLja  .qi 

Fig.  405.  Fig.  406. 


GGaaaGGaaaGOGBaGGaaaGGaa 
aGaaaBGuaaooaaaoGaaGGGaa 
aaGaGGGaGaaaaaGaGaoaGaDa 
aaaGOoaaGGaaaGGaaGGaaaGG 
GaaGGaaaGGaaGGGaaaGGBaaa 

aDBGBaBGBGaaGGBCaBaGBaDG 
BaaaBaGGBBGGBBBDGBBBGGGa 
■aGBBGGOBBBGGBBBGGaaGQaa 
GBGBGGGBOBBBGBGGGBGBGBBB 
GBBGGBBBGaBBBGGGBBGGBBBG 
GBBBQGBBBGGBBGGBBBGaBBOG 
BGBBBGBGGGBOBGBBBQBGBGDG 
BGOBBBGaGBBaOBBBOGBBOGBB 
BBOGBBGOBBBGGBBGGGBBBGGB 
GGDBGBGBBBGBOBGGOBGBBBGB 
GGBBOGBBBaGBBGGBBBGGBBBG 
GBBBGGBBGGGBBBGGBBBGaBBG 
BBBGBGBaGGBCBBBGBDGGBGBG 
BBGGBBGGBBBGGBBBGGGBBGGB 
BGGGBBBGGBBBGGBBGGBBBGGB 
GGGBGBBBGBGGOBGBGBBBGBGB 
GBBBGGBBBaaaBBaGBBBGOBBG 
aGBBBGGBBQGBBBGOBBaDGBaB 

aGaDaaaaaaaBBGaoBGGaBGBB 
aaGGGawaGBaBaGBBQGaaBGGB 

■  ■GGBaBOnaBGGGBBBGGMaGU 

GaGaaaGaGaGaGaGaaaoaGGGa 
GaaaaGoaaoaaaaGoaaaGaGaa 
□□aaaoQBaBGoaaanaaaaaaaa 
aGaGGGaGaaBGaoaaaoaaaaaG 
aaGGaaaoaaaaGGGaaGGBBanG 
BBBQaBBaGQaBOQaaaaoaaaaG 
QaaaoaQGoaaaGaaaGaGaaGGa 
OGaaaGGoaaGGaaaGGaaGGaBa 
aoGaaoGaaaGGaaGGGaaaGoaa 
GoaGaGaaaaaGaGGGaGaaaaaG 
GaaoaaaaGoaaGGaaaOGaaaGG 
aaaoGaaGGGaaaaoaaaaGaaGQ 
aaGaGaGGGaGaaaoaGOGaGaGa 
aGGaaGaaaaaaaaaoGGaaGoaa 
GGoaaaGGaaaGGaaoGaaaGGaa 
GGaGaaaGaoGGaGaaaaaoaaaG 
aaaGGaaaGgnBBiDnaaaGGaaGG 
□aaaGGaaGnaaaGGaaGGGaaaa 
□aGQDaDaGaaaGaGaGGGaoaaa 
aGGoaaGoaaaGGaaGGaaaGGaa 
aoaaaaGGaaGGGaaaaoaaaDGa 
aGaaaoaaaoGGaGaaaGaGGoaG 
□aaaGGaaGGaaaGGaaaGGDaaa 
□aaGGGaaaoGaaaGGaaaaaaaa 

SaaGGaGaaaoaGGGaGaGaaaGa 
GGaaaGGaaaGGoaaGGaaaaDa 
aaGQaaaGGaaooaaaGGaaGaGa 
aaaGaGGGaGaGaaaaaaaGOGao 
□BaaGGGBaGQaaaGaaaGGaaaG 

□GBBarTBaaGGaaQGOBBBGGBBa 

GaQaGaaaoaGaGGGaQaaaGaGG 
aaGGaaaGoaaGGaaaaoaaaGGG 
aaGGaaGGGaaaoGaaaGGaaGGa 
aGaGaGGGaGaaaoaGGoaGaGaa 
aDBaGGaaaGGaaaDGGaaoGaaa 
QGaaaaoaaaGGaaoGaaaGaaaa 
GaGaaaGaoGGaGaaaaaDaaaGG 
aaoQaaaGGDaaooaaaGGaaaGa 
aaaGGaaGGaaaGoaaGGGaaaoG 
aaaGaaaaaaaGaGaGGGBaaaaa 
QGGBBOGBaBGGBBoaaaaaaaaa 
GaaaaGGaBDGGBBBGGaaaGGaB 
GaaaaaGaGGGaaaaaoaaoGaGa 
aaaGGaaGGaaaGGaaaGGaaaaa 
aaaaGaaaoGaaaGoaaoaaaaGa 
aaGDaGasaaaaaDaaaGBaaQaa 

Fig.  407. 


Fig.  408. 


Fig.  409. 


Fig.  410. 


GGaaGBBBGaGBGaaa 

GaaaGGGaGBBBGaGB 

aaaGaGGGaaaaaGGQ 
aGOGaaaGaGGGaaaa 
GGoaGaaaGGGaGaaa 
QaaaGGGaoaaaGGGa 
aaBGaGOGaaaGaQGD 
aGOGaaaGaGoaaaaa 
GGoaoaaaGGGaGaaa 
GaaaGGGaoaaaGGGa 
aaBGaoGGaaaGaGGG 
aanGaaaaaaaaaaaD 
uanaGaaaGGoaGaaa 
naaaGGGaoaaaooLia 
aaaGaGGGaaaGaoDG 
aGncaaaGaGGaaaaG 


GGGaaaGoaGaaGGGa 
GGaaGaGGaaaGGGaa 
aGaaGGGaaaGoaoaa 
aaaGGGaaGaGGBaaa 
aaoaaGaaGGGaaaGG 
GaoaaaaGGGaaaaGG 
GGaaaaoGaGaaoGGa 
nciaaoaGGaaaGGGaa 
BGaaGGGaaaGGaGaa 
aaaGGGaaoaGGaaaG 
aaGGaoaaGGGaaaGo 
uaGGaaaoGGaaGaGG 
nGGaaaGGaGaaGGoa 
GcaaGaGDaaaGGGaa 
BGaaGGGaaaGnaGaa 
aaaGGDaaGaGGaaaG 


aGGGaaGaaGGGaaoB 
BaQBGBBGaaaaoBaQ 
GGaaGGaaGGaaooaB 
QaaDaaQaGaaoBaoa 

aaGBaGGGBBGaaGGG 

aGaaGaooaGaaGaDG 
□aaGGaaoGaaGGaaQ 
□aGGaaaaGaGGaGai 
aQGGaaGaaGOGaaaB 
aGGBGaaGaGoaGaaa 
GGaaoGaaGGaaGoaa 
GaaGaGGBaaBGaGDa 

BBGaBGGGBBGBBGGG 

aaBBGaGGBnaaaaoa 
□aaGGaaGoaaGGaaG 
GaoGaGaaGaGoaGaa 


GaaaGGuaaaGGnaaa 
aaaaGGaaGaGGaaGa 
aaoGaGaaGGaGaBGG 
aGQaaaaaGaaaaGGG 
OGDaaaaGoaaaGGDa 
GGaaGaGGaaGaGoaa 
aGaapGaaaaGGaoaa 
aaaGGQaaaGGGaaaG 
aaoGGaaaGGoaaaGG 
oaoGaaGaGGaaGaGG 
GGaGaaGGaoaaGoaG 
GGaaaGGGaaaGGoaa 
GaaaGGoaaaGGGaaa 
aaoaoGaaGBGGaaGa 
■aDGaaaaGDaaaaGG 
aGOGaaaGGGaaaaGG 

Fig.  411. 


□GaaGGaaGoaaoGaaGGaa 
aaaGoaGaGBaGaGaGaGGa 
aaGaaaGGBBGGaaGGaaGG 
GaGaBGaQBGaaaaaGGBGa 
GGaaGGaaGPaaGGaaGGaa 
anaGaoGBaGaQGaGaGaaG 
aaGGaaGGaaoGaaoGaaGG 
GaaGGaGaGBGaaGaGaGGa 
oaaaGGaaGGBaaGaaGGaa 
QBGaGaaoaGaaaGGaaGaG 

aaGDBBOGBBOGBaGGaaDG 
BGBGBGaBaBBGGBGBGBGa 
GGBBGGBBQaBBGGBaGaBa 

aGGaBGaaGaaaGaaGBGBG 

BBGaBBGGaBGGBBaGaaGG 
GBGaGBGBBOBGBOGBGBBa 

OGaaGGaaGGaaGGaaGGaa 
□aaGaGaGaGGaaDBGGaGa 
aaGoaaaaaaGGaaGGaaoa 
aGGaaaaoGaGaGaaaaaaa 

Fig.  412. 


GGGaaaoGGaGanaaa 
aGaGaGGGaaaGGGaa 
GaaaGGGaaaGGGaaa 
GoaaaGaGaGGQaaao 
□aoaaaaaGGGaaaGa 
aaaGGGBaaGaGaoGG 
BBGOGaaaGBBaGaGa 
aGGGaaaGGGaaaGBG 
GGGaaaGGGaGBGaaa 
aGaGaGGGaaaGGGaa 
GaaaooGaaaGGGaGa 
GGaaaoaGaGGGaaaG 
GaaaGaaaGGGaaaGG 
aaaGGGaaaGaaaGGG 
aaGGGaGaoaaaGGGa 
aaGQaaaGaaaaaaaa 

Fig.  413. 


BROKEN  OR  REVERSED  TWILLS  89 


Fig.  396  shows  a  ^ — 3  twill  reversed  filling  ways. 
In  Figs.  397  to  404  the  twill  is  reversed  in  both  warp 
and  filling. 


Fig.  414. 

□aMaoaaaBBaaoBaBBOOBDMaaanaDaBBaa 
□□aaaaaaaaaBODDBaaaoaaBaaoDBBaaaaBBa 
BaaaaaBGoaaaaaoBaaBaaBiaBoaaaaaaaaaa 
□aBaaaDBaaoaBaaaaaaaoBDaaaBBaaaaaaoa 
aBaaoDBaBaaaaaaaDQaaaaDaBBBaagaaaaaa 
BaaaaBaaaDaaoBaaaBaBaGaaBBDoaiBBaaDa 
□□BaaaoaBaaoaaaDaanaBaBaoaBaaaacaaan 
□□□BaBaaaaaBaaaBaaaaaaaaDaaBBaaaoaaa 
aaaoaBaaaDBaaaaBaaaaaaBaBaaDaaBDDoaa 
□BaaoooaBBaaaaDaaGaaaaaaaBaaaaaaaBDa 
BBBGoaaaBaaoBBBoaaaaaaaaaaBGooaBaaDa 
.aaaGoaaaaaGaoBBoaaaaaaaaaBaaDaaaGGGa 
□GaaaaaaBOBaGGaaaaGaaBaGaaaGaaaaaoaa 
□GaBBBGaoaaBGGGaaaoGaBBaaGGBBBGaGBaa 
aGDaaGaaaaaDBGGaaBaoGGaaaGGaaGBaGaaa 
aaaaiJoaaaaQGGaaaoGaaaaaGaaoBGGaaGaoQ 
BBBaGGBBBGQGBBBGGGBaaQaGaaaGaGaaaaDO 
□aaooaaaaGGaaaaGOBaBGGaaaaaaGaaaaaGB 
aoaaBaGaaaaaaaaaaaGaBBaaaGaGaaaGaGaa 
□aGBaaoGaaaaaGGaaaGdGBaaGGaaaaGGGBaa 
aDGBaGaQaBBGBGaaBBaaGGBBBGGBaGaaGaaa 

BBQaaGaBDBGGGBBBGGGBBBGaaaGBGGaBaBOa 

BBaDaaBaaGGaaBBaGGBBBGODBBaGGGBBaaau 
.□BaaGBaaBGGaaBGGaBBBaaGBGaaGaaGBaGaa 

QGaaaGGGBBBaGGBaBaGGaGBBOaBBaGGGBBBG 

OGGaaBGaGaBaGaaBaaaGQBiBGGGBBBGGGaaa 

BaGaBaBGGaaaBGGaBGaGGaiGBGGOBBBOGGBB 

QBaBGDGaBBQaaBGaaGBBGBGGaBBaaGGaaaaG 
BBaaGGaBaGGGaaaGGaaaBGGGaaaaaaaBBDGa 

BBGaGBBBGGGaaBBGGBaaBGQaBBaGGBBBGaGB 
□GaBBGGaaBaGaGaaBBGGBGBaOGBBBGGGBBBG 
□GaBaaGGGaBaGGQaaaGGGBBaGGGBBBGaaBBB 
BGGGBBaQGGBBBGGaBGBGGaaGaaaGBaaaGGBB 
GBaaGGGBBaGGBBaaGGBaGaOGGBBBOaGaaBGa 
BBaOGGBBBOaGBBaGGGBBBGGaBBBGGGBBBGGa 

aaGaaBBBGaGaGaaGGBGaBGGaBBGaGBaaaoGB 

I  I 


Fig.  415. 

gggbbbgggbbbgggbbb 
aobbbgbgdgbbbgggbb 
abbbggbbggqbbbgggb 
bbbgggbbbgggbbbggo 
bbgggbobbbggcbbbgb 
bgggbbggbbbgggbgbb 

GGGBBBGGGBBBaaGBBB 
GGBBBGBGGGBBBGBBBG 
□BBBGBBBGGGBaBBBaa 
aBBGGGBBBGGOBBBGGG 
■BGBGGGBBBQaBaGQDB' 

aGaaBGaGBaBGBGOGBa 
GGGaaBGGGBBBQGaaaa 

BGGGBBBGGGBBGGBBBG 

BBaGGBBBGOaBOBBBQa 

BBBGGaBBBGGGBBBGaa 

GBBBGQGBBBGBBBGGGB 

GGBBBQGDBGaBBGGGBB 

GGGBBBGGQBflBGaGBBB 

BGGOBBBGBBBGOGBBBa 

BBGGGBGBBBGGGBBBaB 

BBBGGGBBBGGGBBBQGG 

GBBBGGBBGGGBBBUBGG 

GGBBBCIBGGGBBBGBBBG 

GGGBBBaGGBBBOGGBBB 

aGGGBBGGBBBOBaGGBB 

BBGGGBQBBBGGBBGGGB 

BBBGGQBBBGGGBBBGGD 

GBBBGBBBOGGBGBBBGG ' 

GGBGBBBGGCaBGaBBBG 

GGOBBBGGGBBaGQGBBB 

BGBBBGGGBBBGBGGQBB 

GBBBGGGBBBGBBBDGGB 

BBBGGGBBBGGDBBBGGa 

BBGGGBBBGBGGGBBBGG 

BGGOBBBGBBBGGGBBBG 


GBBBGBGBGGGBGGGB 
BBBGBBGGBGGGBGGG 
BBDBBBGGGBaGGBGB 
BGBBBQBGGGBGGGBB 
GBMBGGQBGGGBGBBB 
BBBGBGGGBGGGBBBG 
BBGGGBGQGBGaBBPB 
BOBGGDBGGGBGBGBB 
nBOBOGQBGGGBaBBB 
BBGGBGGGBGGGBBBG 
BBGGGBGGGBDBBBGB 
BGBGGGBGGGBBBGBB 
□GGBGGGBGBBBQBBB 
BGGGBGGGBBBOBBBG 
aBGGGBGQBBGBBBaG 
□GBGGGBGBGBBBGBG 
GGGBGGGBGBBBGBGB 
BGGGBGGGBBBGBBGG 
GBGGGBGBBBGBBBGG 
GDBGOGBBBGBBBGBG 
GGOBGBBBGBBBGGGB 
BGGGBBBGBBBGBGGG 
GBGGBBGBBBGGGBGG 
aGBGBGBBBGBGGQBG 
GGGBGBBBGBGBGGGB 
BGGGBBBGBBQGBGGG 
OBGBBBGBaBGGGBGa 
GaBBBGaaaGBGGaBG 
GBBBGBBBaOQBaQGB 
BBBGBBBGBGGGBGGG 
BBGBBBGGGBOOGBGG 
BGBBBGBGGGBGGGBa 

Fig.  416. 


GGGBGBBBGGaBGBGBBaGGBBGaBa 
BGBGGGaBGGBBGGaaaaBGBGGGBB 
BBGGGBGBaBBBGGBBGGBBaGGBGB 
BBGGBBGGBBBGBGBGGGBBBGBGGG 
GBGBBBGGBBGGBBGGGBGBBBGGGB 
GGBBBGBGBGGGBBBGBGGGBBGGBB 
GgBBGGBBGOGBGBBBOOOBGBGBBB 
BGBGGGBBBGBGGGBBGGBBGGBBBG 
BBgQGBGBBBGGGBGBGBBBGGBBGG 
BBBGBGGGBBGGBBGGBBBGBGBQGG 
gBBBGGGBGBQBBBGGBBGGBBGBQB 
gQBBGGBBGGBBBGBGBGGGBBBGBG 
GBgBGBBBGGBBGGBBGGGBGBBBGQ 
BBgQBBBOBGBaaQBBBGBGGGBBGG 
BBOgBBGGBBGGGBGBBBGGGBGBGB 
BDBDBGGGBBBGBOGGBBGGBBGGBB 
ggBBGgGBGBBBGGGBGBGBBBGGBB 
B2BSS°"DDD""DOBBGGBBBGBGBQ 
SSRHSSSOaBGBQBBBGGBBGGBBGG 
BgGGBBGGBBGGBBBGBGBGGGBBBG 
PgOBgBGBBBGGBBGGBBGGGBGBBB 
□□BBaGBBBGBGBGGGBBBaBaGGBB 

y!!!!°>="''^[^*"QQaBGBBBGaGBaB 
5SSR52SSH2B""°"oaaBBGGBBGO 

SSSR5S292SD"""°DD"OBGBBBGG 
BGGGBBBGBaGGBBGGBBaGBBBaBa 

Fig.  417. 


This  arrangement  is  used  for  the  production  of  a 
great  variety  of  designs. 

Fig.  397,  twill  ^ — 2  divided  4  and  4  each  way. 
Fig.  398,  twill  ^ — 3  divided  6  and  3  each  way. 
Fig.  399,  twill  ^ — 2  divided  16  and  16  each  way. 
Fig.  400,  twill  2 — 2  divided  12  and  4  each  way. 
Fig.  401,  twill  2 — 2  divided  12  and  2  each  way. 
Fig.  402,  twill         divided  16,  2,  5,  2,  5,  2  each 
way. 
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Fig.  403,  twill       divided  16,  4,  4,  16,  4,  4  each  way. 

Fig.  404,  twill  divided  24,  3,  24,  3,  6,  3,  6,  3, 
6,  3,  6,  3  each  way. 

Very  attractive  patterns  are  made  by  reversing  the 
twill  in  accordance  with  previously  selected  motifs. 

□□■■□□■■□□■□■■□□■■ODBBQB 

mmacmmaamammoDmrnDammaoua 
■□■□□■■□□■■□□■■□■□□■■□□a 

□□■■□□■■oaaBGaaBaDBBaaaaaaBaoDBaDoaBaoBB  □GBBDaaaaaQOBBaaaaaGaaBa 

aDaBBDaBoaaaaBBaaDaBaaLiBBDaBBGBaaBaaaBaa  □aDBaaaaaaDBBaBaaaBaaaao 

BaDaaaaaBBaaaBGDaaaaBaDaaaaaaBtiaaBaDBaDa  BBGaaBGaBoaaaGBaGGBGaaaG 

GBBDCBBGBGOBBanaoBaGBGaaoaaaGBBaBDaaBGaa  BGaaGBaaGBaGBGaaaaaaaGaa 

□QBBGaaaGGBaDaaBoaaBGGaaoaBaGaBBDGaBDGBB  GGaaGGaaaaaGBaGGaaGaGGBB 

aaGBBGGBGBaGGaaoaDaBGBaaBGGaaaaaaaaGGaaG  aGGaBaaaaGGBGaaGGaaGGBBO 

BaaGaBaGBaGGaaGGBBGGBBaGBBaDBBGGBBaaBaaG  aaGGaGaaGGaaGGaaGGaGaaGG 

□BBGGBGaBGaBBaaQGBBGBGGBGBBQaBaGBaaaaGaa  GBaGGaBGGBaaBGQBaaGaaGBG 

GGaBGOBBGGBBaGBaOOBBGGaBGQaaGQaaGGBBGGBB  aGaBGBaaBBaGBBGGBaaaaGBB 

BGGaQBBGGBBGBGGaaGGBGBaGnaGBBGGaaGaaGBBG  BGGaBaGaaGBGGaBDGBBGGBGa 

BaDaaBGGBaGGBBOOBBaaaBaaBaGGBBQaBaaGBBGG  aBGGaaaBaGaaGGBGBaaoBBGG 

oaBoaGaaaGGaGaaGGBaQaaGaaGGaaBaGGaBGaGGa  GaaGGBaGaGaBBGGaaGGaaGaa 

□□BaoGBBGaBBGoaaaGBaoGaaGGaaGGBaGGBBGGBB  aGBGaBGGaaGGaaGBGGBBGaaa 

aGGBGaaGGaaGaGGaBGnBGaaGGBaGaaGaBGGBGBaG  aGGaaDGBGaaGGBBGCaaQaaoB 

BaGDBaGaaBaGBaaGaaGGaaGQBaaGaaacjaBGGBBGG  aoaaaoBaGGBBGaaGBBGGBaoG 

GaGaaGQaaGaGGaaGoaaGaGGaaGGaGaaGGaaGaGGa  GaaGGaaaacGaaGGaaGaQGaaG 

GDaaGGaaaGaaGGaaoGaanGaaGGaaGGaaaGaaGGaB  GBaGBaaGaaGGaGBaDaaaGciaa 

□aaGoaaGaGaaaGQaanQBGaaaGaaoGaGaaGGaaGaG  aGGaaaaGGaaGoaaGGaGaaoGa 

aaGGaaGGBaGGaaaGaaGGaaGGaaGDaaoGaaGGaaGG  aGaaGaaaGGaGaaGGaaGGaaoa 

BaGBaGaaGaBGGaaGGaaGaGGaaGGaaGGaGaaaGaaG  GaaaBaGaaGGaaQGaaaaGGBBa 

oaaaGGaaGGaaGGaaGoaaGGaaGGaaGGaaGGaaGGaa  BaaGaaGGaaDaaoaaaaaaGGaG 

GaBGGBBGaGGBBGGaaGQBGBBGGBBGGBBGaaGBBGOB  BGGaQBaGGaBQaaBGBOOBBGDa 

aaGGaaGGaaGGaaGQaaaGaaGGaaoaaaGGaaGoaaaa  GGaacGaaGGaGaaaGaaoGaGaa 

BOGBaGaQGaaGGaaGGaBGaoGaaGGaaGGaGaaGGaaG  GBaaBDGaaGGBBGBOGBBGaaaa 

□aaBGGBBGGBBGGaaaGaBaGBagQaBGGBBGaaaaaaa  BaaaaaGoaGaaGGaaGGaaaaGG 

aaBaBGOBaGGBaGGaBaGaGBBGaBaaGBBGaaDBBGGB  BGaGGBaGGaaGGanaaGGaaaGa 

aaDGaaGoaaGGaaGGaaoGaaGoaaGGaaGGaaoGaaGG  GGaaGGaGaaGGaaQGaaGGaGaa 

aGaaoaaGoaaGQaaGGaGaaGGaaDGaaGGaaGGaaaaG  aGGaaGaaaGaaaaaGGaaaGaati 

GGaaGGaaGGaaGGaaoGaaaGaaGGaaGaaaGoaaGGaB  BaGGBBGBGGaaGGBaaGBGBaGG 

□BaaaGGaaoGaaGaaGaaGaGaQGaaaGaaGoaaoaoaa  GBaGGBaaGBaGBGGaaGGBBGQB 

aaGaBaGoaaGGBaaaaBGGBBGaaaQGaBGGBBGaBBGG  GGaaooaGaaGGaaGGaGaaaGaa 

aaaaGaaGGaaGGaaGBGaaaaaGaaGaaoGaaGGaGaaG  aGGaaaaaaGaGoaaGGaaaGaaG 

GaaaaaaaGGaanGaaaaaaGoaaGGaaGGaaGGaaGGaa  BaGGaaaaGoaaGGaaGaDGaaGO 

BGGBBGGBaGGBBaGaGBaGaaGBGBaaGaBGaaaGGaaa  GaaGGaaoGaGaaGGaaGGaaGaG 

aaGoaaGGaaaGaaGGaaaaaaGaaaaGaaGGaaGGaaGG  QGaGaaGGaaoGaaGGaGaaGGaa 

□BaGGaaGGaaGGaQaaGGaaaaGaGGaaaGaaDGaaGaa  BGoaaoGaaGaGGaaGnaaGaGGa 

□GaaGGaaGGaaGGaaaGaaGGaaGGaaaGaaoGaaGGaa  aaGaoGaaaoaaGaanaanGaaGO 

■QGaaGGaaGGaGaaoaaaGaGGaaGaGGaaGGaaGaaaa  GaaGGaaGaaGaaGGaaGGaoaaG 

aaGGBaGoaaGGaaGoaaGGaaaGaaaaaaaGaaDGaaan  GGaoaBGGBaGGBGBBGGaaaGBB 

□aBGGBBGGBaGBGQBBGGBGaaaaBaGBGGaaGGBBOaa  BaGaaDBGGBBGGBBGGBaoaaGB 

ODaaraaaoGaaGGBaGGaaGGaaGGaaGGaaGGaaGGaa  aGaaooaaGGaaaaGGaaGGaaGG 

■□GaaGoaaGOaGaaQGaaGaooaaGGaGaaGoaaGGaaG  GaaoGBDaaGaaaGGaaGaGaaaG 

BaGGaaGGaaaaaaGGaaaGaaQQaaQGaaaaaaGGaaGG  aBQaaBOOBBacaaaBDaaBnDaa 

GBBaaBaGDaDBaGaBBGaoaaaGGBaaBGaBBGaaaaaa  BaoaaDaoGaaQGBBGBaQBHaaB 

Fig.  418.  Fig.  419. 


An  example  is  shown  at  Fig.  405,  which  is  developed 
from  the  motif.  Fig.  406,  with  a  ^ — 3  twill. 

Another  design  is  shown  at  Fig.  414,  in  which 
isolated  squares  of  12  threads  each  are  formed  by 
reversing  the  twill  alternately  in  warp  and  filling. 
In  this  particular  pattern  the  twill  is  reversed  every 
3  threads. 

Figs.  407  to  419  show  several  variations  of  this  class 
of  weave  effects,  of  which  the  number  is  unlimited : 
Fig.  407,  pattern  24  warp,  72  filling  threads. 
Fig.  408,  pattern  8  warp,  4  filling  threads. 
Fig.  409,  pattern  12  warp,  6  filling  threads. 
Fig.  410,  pattern  8  warp,  8  filling  threads. 
Fig.  411,  pattern   6  warp,  12  filling  threads. 
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Fig.  412,  pattern  20  warp,  20  filling  threads. 
Fig.  413,  pattern  16  warp,  8  filling  threads. 
Fig.  414,  pattern  24  warp,  24  filling  threads. 
Fig.  415,  pattern  18  warp,  36  filling  threads. 
Fig.  416,  pattern  16  warp,  32  filling  threads. 
Fig.  417,  pattern  26  warp,  26  filling  threads. 
Fig.  418,  pattern  40  warp,  44  filling  threads. 
Fig.  419,  pattern  24  warp,  48  filHng  threads. 
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Twills  may  be  broken  without  reversing  the  direc- 
tion. In  balanced  twills  the  risers  of  the  first  thread 
of  a  group  are  usually,  but  not  necessarily,  brought 
opposite  the  sinkers  of  the  last  thread  of  the  preced- 
ing group. 

The  intermittent  drawing-in  draft,  No.  5,  Fig.  16, 
is  required  for  these  effects.  The  break  may  be 
in  either  or  both  directions  (warp  and  filling).  The 
direction  of  the  twill  may  be  reversed  at  intervals,  if 
desired,  in  which  case  the  intermittent  drawing-in 
draft.  No.  5,  Fig.  17,  is  required.  Examples  of  offset 
twills  are  shown  at  Figs.  420  to  454. 

The  following  are  broken  in  the  warp  : 

Fig.  420,  twill  divided  2  and  2. 
Fig.  421,  twill  - — 2  divided  2  and  2. 


Fig.  420. 


■□□■□□□□■□□■□ODO 

□□■□□■□□□□■aDBaa 

OgQDIIDnBaDDDHDaB 

^□□□□■□□■□□□□■□D(i 
^■□□□□■□□■□□□□BQ 


Fig.  421. 


□□■□■■□■□□■^■■□e 

■■□■□□■□■■D«oa»a 
■□■■□■□□■□■■□■□g 
□□■□■■□■□a»S"B2S 
mmbmaouaumamgama 
mamuauaamammamoa 
uamommamaDmammom 
-Dmacmammauoamamu 
■■□■□□■□■■□■□□■a 

□■QnBaBBDBDDBDS" 

■■□■unaaaBoaoDBg 

BDBBDBDDBDBaDBDQ 

oaoDaaDDaoooaaaD 
aoDaaoaaDoaaaaaa 
DDaaooaDDaaaaaaD 

fflDcsannaiaaosiDDOQ 

DSIDaDOffiDDUDDDOfflg 
nODDBDQSHaDDDfflggB 

DDHDQBaoaDfflaDaiao 


Fig.  422. 


□□aaoBBaaaaoaaaa 
□Baaaaaoaaoaoaaa 
aaaaaaoBDDaaaaBc:) 
BaaBaaaBaaaaaaoD 
□□aaoBaaBBaaaaaa 
□BBaBaaaaoaaaaaa 
aaaaainoaaoaaaBBa 
BaaBaaBaaaBoaaaa 
□□BBoaBaaaoaBoaa 
□BaGaaaaaaaaaDBa 

BBGDBOaBaOBBaBBO 
.BaaBDOBBOBBOBBQa 
□□BBOBBCBBDaBajB 

□BBaBBaoBaaBQaaB 
BBaaaaaaaaaaGBaa 
BaaaaaaaDaaaaaaa 

coaaaaaaaauDQaoa 
□□aaGQaaDDDDaDGD 

aaOCOGQGDDCGGDDa 

GaaGaaGQGGGDaDOG 
BGGGGDGfflGaaaaHiaQ 
QisGGaaDGaaaEaaiia 
GaaDDBaafflGGDGagffl 
OGaffiaawGoaDafflnQa 


Fig.  423. 


aaBBaQBaaaaaaDDBBa 
BBBGaaaGGGaBaGBBBa 

■■GDCBGGDBBBDBBBGg 

BaaGBBaDBBBGBBBgag 

nnaBBBDBBBaQBBgGGB 
naBBBGBBBGGGBGGDBB 
aBBBaDBBaaGBDGGBBB 
BBBGGaBGGOBBGGBBBG 
BBDGCBQQGBBBaBBBCG 
BaOCBBGGBBBGBBBaOG 
-DQaBBBGBBBGGBBGggB 
GGBBBaBBBGDaBaQaBB 
GBBBGaBBGaCBaaaBBB 
BBBaaaBOaGBBGGBBBG 
.BBGGOBGGDBBBDBBBgg 
aDaaBBaaBBBGBBBGDG 

aaaDaooaaGaGaGGGaa 
aDoaaaGDGGGGGGGaaG 
BnGaaanoGafflGGOfflaaa 
□aGGoaaaaaaiiGGGffiag 
GGHGGDisGODaGaaaajiD 
OGGSGaniiiaaaGoaaaag 
□□aQBQGGiiGaDBaaGaD 
oGGaGaacGBaaaaGaaD. 


□□BBGGBGBBGGBBGB 
□GBBGBGGBBGGBGBBi 
□GBGBBGOBBGBGGBB 
□BGGBBGGBGBBGGBB 
BBGOBBGBGGBBGDBa 
■BGGBOBBGGBBGBgg 
BBGBGGBBGGBGBBgg 
BGBBGDBBOBGGBBgg 
DDBBDDBGBBGGBBgB 
GQBBaBGGBBDGBaBB 
□GBGBBGGBBGBOGBB 
□BGOBBODaGaBOGBB 

aaQGaaGaciGBaGGag 
BaoGBDaaaGBaGBGg 

aaGBGGBBGaaGBBgg 
aaBGGaBaBaaaBQQi 


Fig.  424. 


BaaaBBGaaaaaaaGG 
BaaaaaaaaaaaGaaG 
aBaaaGaaaaaaGaaB 
aaaaBGaaaaGaaaaa 
aaoaBaBaaaGGBBaa 
GaaaaaaBaaBGBBBa 

□□BaBaBBGaBBBBBB 

BaaBaaGaaGBBBBGa 
BBBBBBoaaaaaaaGa 
aaBaGaaaBBBBGaaG 
aaaaaGaaaBaaggBa 
aaDaBGaaaaGaaGaB 
aaoaaaBBaaaaaBBa 
oaBGaaBBaaaGaaaa 
GaaaaaBBGGaaaBBa 
BDaaBaGBBaaaaaGa 


Fig.  425. 
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BOBBaaGBaaBBBBBBGG' 

BBaBBBGaaGaaaaaaoG 
BBaaGBaGaaaaaaaGBG 
BaaBaaBDBBaaaaGGBi 
aaaBGoaaaBBaaGaaaa 
aaaGaDaaaaGBGaBBBB 
aaGDaaBBBBGaaGaaaa 

GGaGBBBBGBGGBBBaBa 

GaBaaaaaaGBaBBBagB 

BGBBBBOaGGBBBBaaQG 

BaBaBBaaaaaBBBoaGG 
aaBaaBaGaaaaaaGGBa 

BBBBGGBGBBaaaBGGaa 

BaGauaBBBaaaGGaGBB 
aaaGBOBBaBGBGGBBaa 
□BaQaBaBaaaGBGBaaa 

□GaGBBBBGaOGBBBaaB 

.QaaBaaaaaGBGBBaBaB 

Fig.  426. 
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Fig.  427. 


nDCBBgDaaBBGDaaBBaDODBaaQGaBBaaaaBB" 
H2!SHS""""DcaaaaDGDoaBDaDOBB"DaB3Bon 
OBBGOBBBBnaDaaBDDDOBaQDanaaacBBBBanH 

BBOGBBBBDaGOBBDaDnBBGGBBBBaDBBBBQaaa 
BgnBBBBCaGOBBaCGOBBGQBBBBOaBBBBDDGGB 
pgBBBBGGGGBBGGCnBBOOBBBBDGBBBBDQQCjBB 
CBBBBaOnGBBGGaGBBGaBBBBaGBBBBQanbBBG 
■BBBaGGGBBQQGGBBQGBBBBDGBBBBDDarBBGa 
■■BDGaaBBOaBGBBaGBBBBaGGBBBaGaGBBGGB 

■BGGacaaGcaBBBanBaBBGGGaBaoGGaBBaaaB 
aGaucaBGcaaaaGoaaaaoDQDaBGGGGaaGnaaB 
gaoGaaGcaBaaaaaBaaaDGGaaaaGcaBcaaBBB 
GcciBagoaaaaccaBBaoaanaaaaGaBBGaBaBBG 
GaaBaaBaaaGDaaaaGGcnBaGGnGBaDGBBBBCQ 
^BBDOBBaaGaOBaBDaGGBBaDanBBGGBaSSaHa 
aaGaaBaaDcaGaaGGocaBQCBBBBaQaBBaSa'ja 
apcaBBaaGGuBaGGGCBBQaBBaaGGiiBBBaDnGB 

GCBBBBCOrjCBBaaOQBBGClBBBBaGBBBBQGUrBB 
CBBBBGnCGBBaGGCBBGCBBBBrCiBBBBSaaDBBn 
BBBBQQpGBBCQgDBBGGBBBBDCBBBBaaaaBBGQ 
■■■gggCBBGGBLiBBGGBBBBQGCBBBOGGQBBOGB 
BBUgCGBBQGBBBBQQBBBBCGGI^BBGGGOBBGGBB 
BDaGGBBGGBBBBGaBBBBDaaCBBQQQaBBGDBBB 


Fig.  428. 

nn2SSSS£?iR°°'^"0'^"""DDDBBGBBBBGBB 

S55SSR5!PS25""°o"ooDC'"OGBBBGaaBi 

S!!S9S*"'^'D"*«"DanDGGBBGGBBOGQQBa 
■■■OggjIiGBBBBGBBQaGBBBOaBaaQaBaS 

■gggnBgCBBBGnOBBGBBBBGBBaGOBBBGa 

RRR2!5PR!"='a'='a*<=i""""EJiJ"aGaaBBaLJB 
RR2S55H2S'^o°naoGaBacGGBaaiBBBOBB 

nCBBBBGBGGGnBBGGBBGGQGBGBBBBGaBB 
255S"H5SggDBBBGGBDaaGBGQBBBGQDBB 
■■■■ggaanGBBBBQBaGGaBBGQBBaaGGB" 

S5SRRRSB2S!SSS""°D°"""oa""DaoB"D 

SSRRH25H""""DG«BGGBBBBQBGaOaBBnD 
BGOGQBGGBBBOGGBBGBBBBGBBGGQBBBrn 

aagQGgQgDaggDgGaDaGGQGmoanGGDciG 
BDgtjggGQggagGQCGGGGGGaDCGaaGQGQa 
sgggnGGGGG.iinGGGfaDaaGisiooGcoaGacan 


yDRgggggsDODGGaoGQMOGGQjsGaaGwaao 
LjOQoaaQooBiaaGCtfiaGDasaaoGQaDabwGQ 


□OGBBBGGOBBBGBPBGDGB 
GGBGBGQCBBBGBQBBGCBG 
GBOBaGGBBBGaGBBBOBOB 
anBBGnBGBGGGBBBGBGBB 
nBBBaBGflGDGBaaUGGBBB 

aBBGaDaaaaaaaaGDaBBa 
aBaaaBBBGaGBGOGBBBna 
BGGGBaacanaBQcaoBaaD 
DDCBaBOOQaaaGBGaaoGB 
ncBnaDGGBBaQBQaaGDBa 
nacaQGOaaaaGGBaaaaGB 

BGBaaCBGBGGaaaBGBQBB 

naaBoaGaGGGBBBGaaaBB 

BBBDBGaBGGBCBGGnaaaG 

aaDGaBaacBGBaaQaaaGa 
BoaaaBBGaQaaaGBaaQaa 

□OGQaGaaacaQGQaoaaaa 

OCCGOGOGGGCCQOGGGQaG 

aaajtaaGGGCGGGXGnaQOG 
aGBGGaQocaGGJtGaQGOob 

□WOGaGGXaGGGDaQGGGGG 
SODGGGGXDDaOGQGGGOCQQ 
CGDQQStGQGGOSiGGGGaaGa 

□□GUixGaaGcstQaGGGCGan 

npnGaGGGGXaGOGGXGQQG 

aaQaoQQaKCDGGG3<oGaaa 


Fig.  429. 


SS5!5*'^'^'^*(^QaaaaGGaaGaaaGaGaaanBBnnBnBBnna 

aaBaaaGOBQCCBGBGGGBDaBBOBaaBBGBSSrBnBBSGSS 
□BGBBBaBBOGBGBBQgBggOBQBSaGBaGBBQBGaBBOB^ 


■nni5nSSSn«n«ZSKL2>=^,4LJSy5y'-J'-'"yUBBaBGQBBGBBl. 
t  II  inHnn««n«nr.«-n— r,_n___^  „„  ^BaGBOGGBGB 


ggGBgCBBGBGGaBOBBBGBQaBBOiiGa 

dGBggGBaBGGGBGGBaGaGaaaGBBBaBnBiiGBiQGBGBa 

GBBaGaGaBGGBOGDaGBQGGBGaaSnBnnBBniiSSnBniiSB 

BaBDBoaaaaaaGGaDaBOOBaaQBQBSaaBaQaBGBOGBBS 

BBGBGGBBaBBBOBGBBBGBBQGaGBBGGBnGnSniinHnSnn 
BgBOgGBGQBBGaGaBflOflBaGBGBaBQBBGGBGBBGGBGGG 

aBaGOBOGGBGBOGGBGGaaGaGaaaoBBBaaGBBBGBBnna 
BaaDBBQGBnaBDnaGGDBaaoaGBaoBBaBQHBBGBSSriiin 
BBCBaaGaDaaa^aaagBGBBOQBaDaaGBGnnBnnSSnSnn 

BGGBBaBGGaaCflBBaiGBaBGBBGGaaBBaCBaGGBGBQGG 
goGagBQOGBGaBBaBGOBaGBBBGaaaaBGBBGGBGBaQGi 

R2P^2!!SO"0'=''^"[^"Q'=iQ"QQaaGaaGBaOBBaGaGaBBGBB 

□BDBBBaBBQaaaaBGGBGaGBaBGaGBOQaBSBQQBBQBBB 

BaGaaGBaaaBcaBBGaBGaaoBBaoBOGGBGaannSnnBSn 

ggDBQGBanBOGBBGaaaCaQBBBaBBQaBaBBCGBOaBBQB 
agBaQGBGBOOGBGGBBGBGQBBOaBBQBGBaBGBBGGBGBa 

SS5RS,"£aSR2SRR2S2SRR2BRR5SSB99!isiiiQ!giSS 


=??R!5S2B9"55°""°D"°""DaaQaQiDBaQQiaoiBaBoH 

BDaaBCBGDBBDaBBQBaaaBaBaaGBaBBDDBODBBDBOaa 

Fig.  430. 


Fig.  431. 

gg^BBGaaBaGaGQaBaaaaBaaaaaBaaQBODBBBGBBDaGBDaaaB 

□□□aaGBBBGBBGGCBGGBBBnBBGGBGGGBBGBBBGGBGnnaBGSSS 
DDaGQGBBGBBBDaBGGGBBCBBBOGaBaGBBBQBBDaa^ 

2S5R92BSSS"l°""°D°"nc!BBBGQOBBQBBBaDBaaaBBaBBBaaB 
SSSR2SRRR5BR5""n°"°ocBBCiBDGBBBGBBaQoaQaBBBaBBaa5 
SSB2SSRP2BRRS5B°""OD°"oa»"D"""°D»aoaBBaBBBaaBaaQ 
SBR55SP253HR""°"""ODBaQaBBBaBBDooBaDBBBaBBQaDBQn 
-■'RPSSB2""'^o°"D°"""D""DaD""»OGBaGaBBaBBBaaBaaaBBQ 

uaDBBgBBBgGBaaGBBOBBBaGBGBBaGGBOGBBBQBBaaGBan^ 

°S2R3RS!B25!P°°"°°"""'^""n°"DDa""a"55D"SaQaBBQBBB 

□□BGGGBBGBBBGGBGGGBBCIBBBGGGBGGBBaaBBGGGBnnBBBnSS 
nBBOGGBGGBBBGBBaGQBGGBBBaGQBBGBaBGaBGaQBflGBBBnnS 
BBBGGBQGGBBGBBBGGBGaaBBGaGaaBBGBBGGGBGDBBBnBSnRn 
!!B2!!PP'=^B°°"""<=>""QnGBOGBBaBaBaGaGGGBBHBBaGQBQaR 

■aaiiigdaogaBagaBBgcaaGOBBBDBBaaSBaaBBaaBBcaaBoa 


Fig.  432. 


■■DaGBaGGBBGaGH 
■GaGaBaGGBGBGBB 

GagaaaGgaGaGBBB 

gGGBBBQBGBGGaBa 
GaaBGBGBGGQBaa 
GGGBDBGBBGGGBGa 

GGBGagaaaaaaaaa 

GBaaDGBBBOBGaGO 

anaDGGBBGaaaaGQ 
□BaaaGBaBGaaaaa 
aaBGGBGBGaaaGGB 
aaaaaGBGGBBBGBd 
BBGaaBOGaBBGaaB 

BGBGBBGgaBGBUBB 

aaQaaaGGBGaaBaa 
■aaaaBGBaBaaaaa 


■■GGaGGBBagGBBGBBaGG 
■GGBaGBBBBGaBaaaGGGG 
DGBBGBBaaDaBGGBGGGGB 
□aaGGaBBGGaGaBBGGGBB 
■aGGGaaGGflgQBBBGGBBG 

■GGGGaaoBBGaaaagaaGG 
gGGgaGgBBGBBBBaaBGGa 

DGaaBDBBGGBaaGGBGaBB 
□□BBGBBGGGaBGGaaGBBB 

□aaGGaGGGGBOGaaaaaaa 
■aGGaGGaGaQGaagaaaaa 
aacaaGGGaaGBaGGaaaGa 
□□BBBaGBBGaaGGGaagGB 

□BaaBGBBaGaaGGGBGGaB 

BBBBGaaaaaGGGaaGGBBG 
■BaGaBDGBBGGaaaaaBaG 

Fig.  433. 


BaaGaGaBGBGBGBBBGGGgGaBB 
aaBGBBGGGBGBBBBGGGGGBBGB 
BgBBGGGGGBBBBGBDaaaBGBGB 
BBgGgGaGBBBGaGBnaBGBGBGB 

gggGgGBaBGBGaGBBGBOBGaaB 
GGaDaBOaagBGBBGgGaGBaaaG 
□GaBGBGBaGBBOGGaoaaaaaao 

BaGBaBGBBBGGaOaOBBBGaGBa 

gaaBGBBaaGaGaDBBaGaaaGBB 
gBGBBBaaGGGQBaaaBGBaBaGG 
gBBaaaaQGGBBDaaBaGaaanaa 

BaBGBDBGBBOBOBOBBBDOanGG 

BDacBGBBGBaBGBBBaDaoaaaa 
BnaoaaGGOBOBBBBOaDaQBaDB 
BGaBGnaGGBBBBaBaaaaBaaDB 

HaaaGaGGBBBDBDBOIBaiDBDB 

Fig.  434. 


oDQaaaQaGBBBGaGB 
DGaaaGGGBaaGGGaB 
gBaaGaDaaBGGGaaS 
BBBGGGBaaGGGaaaa 

GDaBBBaGGBBBaaGB 
UUBBBDDGBBBGGGBB 
□BBBOGGBBBGGQBBB 
BBBaGGBBBGaGBBBQ 
gGGBBBGaaBBBOGGS 
OgBBBDaGBBBGOGBB 
GBBBGGgBBBOGGBBB 
BflBOGGBBBaGGBBBG 
□GOBBBGaGBBBGOGB 
□GBBBGnGBBBGGGBB 
□BBBgaGBBBGOGBBB 

bbbqggbbbgggbbbo 

Fig.  435. 
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Fig. 

422, 

twill 

9 

2 

Fig. 

423, 

twill 

3  

3 

Fig. 

424, 

twill 

^  4 

Fig. 

425, 

twill 

6  

2 

Fig. 

426, 

twill 

3 

Fig. 

427, 

twill 

4  

2 

divided  4  and  4. 
divided  6  and  6. 
divided  2  and  2. 
divided  2  and  2. 
divided  2  and  2. 


divided  12  and  12. 


■■■■□■■□□PBBBBQBBaaa 
OBBBBDaaaaaBBBBOBBao 
ggaBBaoBBaaoBBBBOBBo 
CiaDBaaaaaaaacaaaacaa 
:aBBDBBODDaaBaoaaoaaa 

BBBBaBBDDOBBBBQBBQDP 
QBBBBDBBaDGBBBBOBBDD 
aUBBBBOBBOGOBBBBOBBa 
■BaBBODDBBBBOBBDaOBB 
BBBUBBnODBBBBaBBaaOB 
■■■■□BBnaGBBBBGBBDOa 
OBBBillJBBODGBBBBGBBQG 
■DBBaDGBBBBQBBQaaBBB 
■■□BBaGnaBBBCBBDGDBB 
■BBGBBQGOBBBBaBBDGGB 
■BBBGBBGQGBBBBOBBQGG 
OBBQOCBBBBaBBGGOBBBB 
■aBBnaaBBBBOBBGOGBBB 
■■□■■□GGBBBBGBBGGDBB 
BBBOBBGGGBBBBDBBQQDB 
■BaGGBBBBaBBGOGBBBBG 
QBBGGGBBBBGBBGGaBBBB 
■CBBGGDBBBBUBBGGGBBB 
-BBGBBaaOBBBBGBBGCGBB 
■□□GBBBBDBBOGGBBBBaB 
■BaaOBBBBGBBaGGBBBBa 
QBBOGQBBBBaBBnoOBBBB 
■GBBGnDBBBBGBBGOGBBB 
QDGBBBBOBBGLiaBBBBOBB 
BGDQBBBBC'BBGGOBBBBGB 
BBGGClBBBBaBBGGGBBBBG 
DBBGOOBBBBGBBOGDBBBB 
aQBBBBGBBGOGBBBBGBBG 
DDOBBBBOBBGOCBBBBGBB 
flQGOBBBBGBBOODBBaBGB 
BBGGGBBBBGBBQGQBBBBG 
PBBBBGBBGDGBBBBaBBGO 
PGBBBBUBBGGGBBBBGBBa 
pOGBBBBGBflGGDBBBBGBa, 

IdDOBaaaaaaaDGBaaBaB' 

Fig.  436. 


Fig.  438. 

aQBBGBBGaBGaaGaa 
gBBgBaaDaaGBDaaB 

BBGGBaOBOGBBGBBG 

DBBQBBOQBGnBGGBB 
■BggBaDBGDBBGBBG 
■gDBnGBBQBBaBBGG 
aaBBGBBGBBaGBaaB 

■■gaBaQBaQBBGBBn 

■□GBGDBBGBBGBBOa 

^□■■□■■□■■GaBaDB 
QBBgBBGaBnnBDaBB 

BaaBaGBBaBBGBBGG 
DGBBQBBGBBGGBGGII 

SDBBgBBGGBGGBaQBB 
■GGBQQBGQBBOBBG 
aGaaGQQQQaGGGGG 
ggGGGGGGGGGOGGGG 
UGaQQQaQGGGGGCGa 
aGQGGDGGGGGQDaGD 

fflaaQGaanaGBGaisaG 

PfflOOfflaaGGGGBlGQlBG 

□GaGGMaadaGaaGGM 

DGGaaQHaGBGDaGDa 


Fig.  439. 

■□□□BBGGBBBaBBBGOGBnaaaa 
□nGBBBOaBBaaBBaGGBGDDBBB 
aGBBBGBBBGGaBGGGBBaGBBBG 
□BBBGGBBGOaaGnGBBBaBBBGG 

aaaGGGBGGaaaGaBBBOaaaGaG 

-BBGGOBGGGBBBGBBBOGBBGGGB 
QGBBBDBBBaGaBaGGBBQQBBBa 
□BBBGGBBGGGBGGGBBBOBBBGa 
BBBGGGBGGGBBGGBBBGBBBGGG 
BBnGGBGGGBBBGBBBGGBBGaGB 
BGGQBBGDBBBOaBBGGaBGGGBB 

naGBaaGBBBGaBBGGaaaQGBBa 
aaBOGGaGQDBBGaaaaaBBBGaG 
aaGGGBGaDBBBDaaBaGBBDaGa 

BGGGBBDGBBBGBBBGGGBaaGBB 
□GGBBBGBBBGGBBGGGBQGGBBB 
□□BBBDBBBGGGBGGGBBGGBBBa 
DBBBGGBBGQGBGGGBBBaBBBaa 
BGGGBBGGBBBGBBBGDGBGGGBB 
aDaBBBDBBBGDBBGGaBGGGBBB 
aGBBBOBBBOGGBaaGBBGGBBBa 
GBBBaGBBGDGBGGQBBBGBBBGa 
BBBGGGBGGnBBGGBBBaBBBGGG 
BBGGGBGGGIBBGBBBGGBBGGGB 


OGBBGGBBGanGGBBGQBBOGBBGaBBaGBaGGBBGGBaaaBBaGBa 
GBBQQBBnQaBaGBBGGBBaaBBQaaGBBaaBBQaBBGGBBGGBBaGB 
BBQaBBGGBBGGBBaQBBGGBBGOBBGGBBnGBBGGBBOGBBQGBEGG 
BnaBBQGBBGGBBGaBBGGBBGGBGBBGaBBGaBBnaBaaGBBaaBBG 
GBaGOBaGOaaGGBBGGBaaGBBGBGGBBGDBBGGaBGGBBGGBBGGB 
BBGGBBQQBBGGBBGGBBGGBBOGBBGGBBaGBBGGBBGGBBaGBBaa 
BaOBBnGBBGGBBGGBBGGBBGaBGBBGGBBPGBBGOBBOGBBGGBBG 
OOBBGGBBGGBBDGBBaGBBGGBBOaBBGGBBGOBBGGBBGGBBGGBB 
BBCGBBGGBBGGBBOPBBOaBBGGBBGGBBGaBBnGBBGGBBOaBBDO 
BGGBBGGBBGGflBnaBBGPBBGGBQBBGGBBGGBBGGBBGaBBGGBBO 
GDBBGGBBGGBBGGBBaGBBGGBBGGBBQGBBaOBBGGBBGGBBGGBB 
GBBGGBBGGBBGQBBnOBBGGBBGBGGBBGGBBGGBBaQBBGGBBGaB 
BGGBBGaBBGaBBGGBBGGBBGGBGBBGDBBGGBBGGBBaQBBGGBBa 
QaBBOGBBGGBBGGBflaOBaGGBBGGBBGGBBGGBBGaBBGGBBaGBB 

□aaGaaaGGBBGGaBGGaBGaaaGaGaaBGGaBGGBaDGBaaGBBGQB 

BBGGBBGGBBGGBBGGBBGOBBGQBBGGBBGGBBOGBBGQBBGGBBGa 

aQOGGQGGGaGGGQGaaaaGPOGGaaGGaaGDGGaaGGGGaaQDGaaG 
GaGaGaGQaGGaaGaGaaGGaaGaQQGGaaaGaGGGGGGGGaQGGaap 
paGaPGGGGaQaaGGGaGaGaaaGaaGGGQGDGaGGQGGGaGGGGGGa 
aGGGOGGGaaaGaGaGGaGaaaGaGaGGGGGaGaaGaGaGGGGDGGap 
fflGQasGGGiflaGGSGoaisQaGSBaGaGSiGaGMaaosaaGfiooGMQLiaMaa 

DSQGGSiaaGfflaGOffiGGPMaaafflGGWGOGgBQGaHGaalilOGGfflGGaffiQGG 
OOiBQaGSBGOafflGGaWPGGiSGaGBGaQGfflGaGSeaGafflGaGISGaGliiQGGIB 

□GGfflaaoasaQafflapQffloaGtipaGaiQaaBQaGaiaaafflaaaHDQDffiaaafflQ 
Fig.  437. 


4  divided  6  and  2. 

-3  divided  4  and  4. 


.1- 


Fig.  428,  twill  ^- 
Fig.  429,  twill  ^- 
Fig.  430,  twill  3—1—^—3—^—3  divided  3  and  3. 
Fig.  431,  twill  ^ — 4  divided  3  and  3;  twill  reversed 
every  24  threads. 

Fig.  432,  twill  ^— 4—^—1— '—i  divided  3  and  3. 
Fig.  433,  twill  ^— 2— — 4— ~2  divided  5  and  5. 
Fig.  434,  twill      3— 3  divided  1  and  1. 
The  following  are  broken  in  the  filling : 
Fig.  435,  twill  ^ — 3  divided  4  and  4. 
Fig.  436,  twill  4—1—2—3  divided  4  and  4. 
Fig.  437,  twill  - — 2  divided  4  and  4;  twill  reversed 
every  24  threads. 
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Fig.  440. 


Fig.  441. 


Fig.  442. 


■□□□■■■□siiaaHaaDaaaa 
■□□□■■■□□ssiaBBaaooBaDO 

^□■■■□□□■□□■■□□□■■■□HB 

□■■■□□DHDoaaauaBBaonB 
■■■□□□■■■□uDoaaBBDaaso 
BBDoaBBBasaoaBBBaaaBDQ 

gaaaBBBDanBiaBBBaDnBBaD 
□□BBBaoaaiaBBBaoQBBBOs 
mgmaaammmamoaammmoooma 
SsaoDWBeaisnaasaaiPGDffiaa 

DQBBBOaaBDaBBDaaiBBDSS 

SBBBDODBBaaBDaaBBBaouie 
BBGaDBBBQanaaBBBODana 
BBDoaBBBDsenDDBBBaaDBaa 

BDDDBBBaOSilQBBBaDaBBaO 
□□□BBBDODSaBBBDaDBBBaa 

gaBBBDOaBOaBBaOaBBBDilll 
BBBDDaBBaDBaODBBBaDliBI 
BBBDQQBBBaiiaDaBBBGaCBD 
DaDDQDDODPDaDaaQDDDaDO 

OaoaoaaaaoooCiDaaoaaoDa 
maanaamDaasaaamaaaaaaa 

SSDDDDDBDDDDDDDanapDQa 
□KDDDDQiiaDnaDQoaDDaiia 

QQDBaDDDQDDBDDDaaBDLJaffi 
lODDDEDDDDaDDBaonaDBDaa 

DDaaomaoaxaaomaaDaamaQ 


'DBBaDBaDBaaBHDSlffl 
BBDDBBaBaDBSODBP 

□QBBaQBaBBaaBBon 

□BBODBDOBaDBBaBm 
BBDDBBDBaDBBaaBQ 

BaoBBasBOBBaoBaa 

□□BBOOBaBBDOBBOB 

□BBaoaaaaaDBBaBs 

BDaBBannaBBaaaoa 
□□BffiaafiaBsaaBBae 
aaaoBBDBOOBaaaBa 
aaaaBDBfiDBaaaBaa 
□□BBgoBDaBaaaaDn 
□BBQoiaaBaoBBaBii 

SBaoBBoeDaBBaaao 
□DBBOSBafliaOBDO 

aDQaaaaaaaaaaDQa 
DOoaaaaaaaaDDaaa 

□□□□□□□□□□□□□□□D 
□QDODaDDDDaDDDDD 
MaaDBQDBDDBDDDDD, 
□BQQDBDDDDOBDDBO 
DDBDaDPDBDODBDafi 
□□QfflaaBDDffiDDDfflDd 


oQisisiiDonBfiBBaaaBBBDBnaaffiBnaB^ 

□BBSOOOBBBaOOBBBaOaBOBBnaaBB' 
BOOaBBBODDBBBaODBBaOBDaaBBaD 

ooaBBBDaoBBBDaaBBBaBaoaBBBaB 

 ■■□□□Bcrzzzzrrr.  

-jaoBBoaaaaoBB 

JQDOBaadDDBBBQDDJBaBBBaDaBa 

BaoaDaaBaoaBBaaDaaoaBBaaoBDa 

□  □affiBDDOBSBDOaiBBBaBBaaBBSDBB 
□SBBaDOBBBDODBBBOOBBQaiiaOaBB: 

BaDOBBaaaoaaaaoDBBoaaaaaBBaai 
□□□BaaaaaBaBDaoBBBDaaaaBBBasi 
□□■BaaoaaflaoaoaaaaKiBoaaaaoBB 
aaaBaaaaaiaaoaBBDaBBaaaaaDBis' 
BBaDDaaaaaaaaaaaanBaaaaoaaiia 
aBaaaBaagaoiBaaoaaaaaaaaaaaa 
anaaaaBaaDBiaaaaBaaDBaaaBBco 
□□□BBBagoBiaaoaaBBDnagoflBBOB 
□□BaBaaaBBiaoaaaBaBBaoBBBaBH 
□BaBoaaaBaDaaaBaaaBaDaaaaoBS 
aaaDaoaaBDaaBBaaaaBaaaaaaaBa 
aaaaaBaBaaaaaBaDaaooBBaaaBDa 
■□□□aaaaoaBBBDaDiaaaBaDaaaaa 


BSSaaQBiBaDaBBBGaciBaaaaaaDBa 
BBciDaBBBaaaHMaagBODBBQOQPQQ 


EasnanDaBBBDoaBoaBBaaanaBaaaaBDaBOBB; 
BBBaaoBBaaDoaaaBnaaoBiiaaaaBaBaaDaBB 
BaaaaaaaaaBBBDBBaaaaaaaaBaBaoaBaaBao 
aaoaaaooaBaBaaBaaBBaaaaBaaaDOBDaBaaB 
aiBBODDaaaaaDaaDaaoDDBanaaDBBaaBaaDBO 
BaaanBaaDaDBaeaBaoaBaaaaoBBBDaBBaaOD 
□□BBBaaaaaBaaaBaaBBaoaaaBDDDBBDDBDBa 
□aaaDaaBBaaaaBaaaBDDoaaaQaDBaaaaDaBB 
BBBDaaBBBaaaBBaaBoaaaBBoaaaaBoaBaaBa 
BBaDaaBBaaaBBaaBaaaBBaaaoBBaaaaBaBaa 
BDaaaBBaaaBBBaaBDaaaaDaaaaBaDaBaaBao 
ooaaBaaDaaaaaaaBDaBaaaaaaaDaDaaaiBaB 
□□aBBaaaBBBDDDBaBaaaaaaBBaaoBBDaaaaa 
OBBaaaoaBaaaDBQDBaaDaaaBaaaaaaaBaaaB 
LBaaaaaBBBoaDBBaaBaDaBBBQaaaaaoBaaaBa 
iBBaoDaBBDOaaBBaaaaaaaBaDaaaaaonBDaaa 
iaoaDBaaaaDBBBaBeDaaaaaaaaBBaDaaDBBaQ 
aoaBaBaDaaBBaaBaaBaBaaoaBaaoaaaDBBDe 
-aaaBaaaaBBBDDoaaBBBaaoaaaDaaaaaaBaaB 
:DBaaaaDaBaDaaaaaaaaDaBBBDDaBaBaaaDaB 
isaDaaBBaaaBnaDBBDQaaaDDaaanaaDBDBBaa 
oaoBBBDODaBBaaBnaBBBaaDaxBaaDBoaBBaa 
.■BBgaaBBaaoaBaoaBDaoaBBaaDaBBQsaDaBa 
BaaaaaBaaDaaBBaBaaoaBBaauaBBDaBaaaaa 
BaDDBBBaaaaaBDaBaaaaBaaaaaaaaaBiaBaaD 
□□□■■BaaDBBaaDaiaaaBaoaBaaaDaBODBBOB 
DaBBBaaaBBBaaaeaBBaDaaBBBGaDBBaoaoBe 
□BiBDaaaaBaaaBaDBaDQDaaaaaaBBBOBaaBB 
aBBaoaaBBaaDBBDaaoCiaBaaoaaBBBaBBauBa 
BBaoDaaaaaDaaBaBDaaBBagaDBBBaaBBaaaa 
aanDBaBaaoBBBaBBODBaaDoaaaaaaaeaaaao 
□□□BiBDDaaBaaaBaaaaBaaDaBBaaaaaaaaaB 
□□BBflaDOBBBaDDaaaBBaaDBBBaDaBaaaBDBa 
"  " iGDDaBBDDaBDDBaQDoaaaaaDaBBOsoaBB 
 iGOGaBaGaGDoaBBGaaaaaaBBaDBa 


Fig.  443. 


GGaBaBBaBiQGBGGiGaaaaBaGaaGaaGBBi 
aGQBGaaBDiaaaaGaaaanBaDBaaaBOBBa 

aBGaBGaaGGBBDBBDBOGBaGBBGaaGBBaG 

GaBaaaGGaaGBaGBBGaaaQBBGBaoaBGaB 

BaGBGGaBGBBGBBGGBBGnBOGBaGBBGiBa 
BBGGBaaBOGBBQBBOBDGBOGBBGBBGBBaG 
GBBGBBnOBGGBOaaBGaBBGBBOBBGGaaaB 
GQBBGBBGBBGGBGaBaBBOBBGGBGGBGaBB 
BBGaBGOBOGBBGBaGBGGBDGBBaBBaBBaG 
GBBaBBQGBGGBGGBBGaBBGBBGBBGaBGOB 
GaBBaaBGBBGGBaGBGBBaBBGGBDGBGGBB 

aGGBaGBaaBBGBaaGaBGaaGGBOGaaQBBa 

GBBDBBGGBGGBaGBBGaBBGBBGBBGaBOGB 
aGBBGBBGBBGaBGGBOBBGBBGGBGGBaGBB 
BGnaGGBBGBBGBBGGBBGGaGGBaaBBGBBa 
BBaaBaGBGGBapBaOBaGBGaBBGBBDBBaG 

□aBBaaBGBaGGBGGaGaBGBaGaaGGBGaaa 


■GaBDOBBGBBOBBGGBBGOBOGBGGBBaBBa 
aBBGBBGGBGGBGGBaaGiBaBBGBBaGBGOB 

BaGGBGGBaGaaGaBaaaGaGGaaaaBGBBGa 

BGaBOaflBGBBGBBGGBaaaBQGBaGBBaBBO 
□GaaGBBaaaaGBGGaGBBGBBGQaaGBOQBB 


□GBBaBaaaBGOBGGBGaBGBBGGBGaaaGBB 

□BBaBBPGBaGBaaBBaQBBaBBaBBGGBaaa 

BOnBaGBflnBBGBBGGBBGGBaQBaGBBQBBa 
□GBBaBBOBBaGBGGBGBBaBBnGaanBGGBa 

□BaaBaaaBGoaGQaaaGaaaaaaaacaBGaa 

BBGGBDOBGGBBGBBGBGaBGOBBGBBGBBaG 

aDnGaGaGaoGGOGaaGGQDGaGGGaQaGGGG 
oaGaaaaaaaQGGaGaGGaGGaaaGGGGGQaa 
aGGGaaaaaGG.GGaoaGaGaaQGGGODaaaaa 
oaaGGaGaaacrGGGaQQaQaoaDGGaGaaaaa 
ffiaaaaaofflaaifiaaBaaBGaaaaGsiaGSBDaaaD 

afflaQBOaaQGGBQOBGQGaBGnfflGaiBOaBGGG 
OaBGGBaaBOGGDGDBaaBGGBaad-GGGaaGB 
PQaMDQBGaBaQBGGGGBGDBaGGGGaffiaDBQ 


Fig.  444. 


□□□□■□□□■■□□MBBoaBBaDHaHaaflBoaaB 
□□□■□ganaaaonaaBBaaaaaaQiBHaaBH 
onBaoaaiaaanaGDDBaaDaBBaaiaaDaaB 
DaaaaoaaaoaigaaDBaoaaaDaaaaoaaaB 
aoDaaaoaaaaalaaaoaaaaDBBoaaaaaaa 
icaoaBaaaaaDaaaaaaaBaoaBBoaaaaDaa 
aooBDaagaDaaaaaaBaBDBBBBaaBaaaaa 
aaaaaaGaaoaaBaaaaaaaaBBaaBBBoaaa 
aaooBaaDBaaaaaaaaaaaooaaoaaaaaaa 
aoaoaagoBaaaaaaaoBBaaDBaaaaaaaao 
DaoDaaaaaaaaaaaaaaaaDaaaoaaaaaoa 
coaaaoDaaaaaaBDDBBBoBBBaDaaBoaaa 
aBaDBBBBDBaBDnaaDDaaQaagBaDaaaao 
aaaaBaaaBaBBaaaBODaaaaoBoaciaaaoa 
aaaaaaaDaBBDaBBBDBaBDoaaaaaaaaaa 
□□□□aooaBBDaaaBDaaaaaBBBgaaaQaaB 
aaaaaaaaaaaaDDOaaDaaBaoaaaooaaaa 
aaBoaaBauBBBaaaaaaaaaoaaaaoDaaaa 
aaoaBBaaBBBBOBBBaoBBaDaaDaaaaaaa 
aoaaBBDOaBBOaBaaaBBaaaBBoaDBaaQO 
QaaaoaBaaaaaDaaaBaDOBBaDaaaaaaia 
aaaaaBaaoaaaaDaBoaDaaaoDBBaaaaao 
BaaaBaaaaaaBaoaBaaaaaaaDaaaaaaaDi 

gBaaaaBaBBBBaaaBoaaaaaaBaaaaaDaai 
□BBOoaaaaaaBaaaBaDDaaaaBaaaaaBa 
□BBaoaBaaoDaauaaBaaaaaaaaBaQaBaa 
aaaaaaaaaaaaaaGaDaDoaaaaaaaaaaaa 
BBBaaflaaaaaBaoaaaDaaaaaoaaooaaaa 
aoaBGaoaBaaaaaaaBaaaaaaaDaaaaoBB 
□□BBaoaaaaaoaaaoaaaaaBBDBaaaaaaa 
caaBQaaaoaaaGOGoaaaaaaoaaaaaaaaa 
aaaaDaaaaaaaoaoaoaaaaoaoaaaoaaaa 
□□□□□□□□□□□□□□□□□□□□□□□□□□□QoaaQ 
_DDDaaaaDaaaDaaaijaDDQaDnaaaaDaDDa 
BDgDDxaDDDXDanDKaDaaDoaaaaQaaDDQ 
lOsODon'MoaoaeaaaaaaaaaaaaaaaDxaaa 
•aa^aaaoxaoaaaaoaaaaaaaaaKaaocmaa 
'ODOsoaaaaaaaD'jnaaaaaxoaaatiaaaaxa 
.DoooaaaoaaaaaaaaxaaaasaaaaxaaQa^ 
aaoaaoaaaaaanaacaifaaaaisaaaaxaQaa 
Qaoaaaaa^aaaanaoQwaaaasiaaaoaaaa 
f3aaasaaaaiaaaan»naaaxaaaaoaaapaaQ 

Fig.  445. 


DaaaoaaaaBDaaDDanaDDaaDaDDDaDaaaoBaaBBDi 
aaaaaaaaaaaQaoaoaaaaaoaBaaaaaaaaaaaaagaa 
aaaadagaoaaQaaDaoaDiaaaaaaoaaaaaaaaaaaaa 
aoaGaoaDaDaaaaaaaaaaaaaoaaaaaoaaaaaDaaoy 
oaDDaaoaaaaaaaaaaaaaaaaaoaaaaaDoaaoaaaoa 
aaoaaoaaaaaaaaaaaaaaaoBaaaaoaaaoaaaaaoaa 


oaDaaaaaQooaaaaBoaDaaaoaaaaaaaaaaaaaagaL^ 
aDaoaaaaDaaaaaaoaaaaaoaaaaaaaaaaaaaoaaaa 
□□□aoaaaaaaaaaoaaaaaaaDaaaDaaaoaaaDoaaoa 
□gaDaaaaaDaaaaaaaaaaaaaaaaaaoaaaaooaBaaa 
oaaaaaaaoaaaQaaaaaaaaaaaaaDaaaaaaaaagaaii 
aaaaaoaaaaaaaaooaaaaaaaaaoaaaaaaaaaDaaaa 
oaaaaaaaaaDaaaaaaaaaaaoaaaaaGaaaaaaaogyB 
aGGaaaaaaaaDaaaoaoaaaaaGaaaaaaoaaoaaaoao 
□□oaaaaaaaoaBaGBaaaaoaDGaaaaaaGaaaoaaBg* 
aaaaaaaDaaaaBaaaaaaaaGaoaaaoaaaaaaaaaaBB: 
□BGaaaGBGBBBGBaaaaaaaaDaoaaaaaGaaGaaaaBB 
aaaaaGBGaaaaaaaOBaaaaaBGaGaoaoaaGgBaBBaa 
□BBaGBDDBBDaGDDBQaaaDaDaaaDaDaaBDagBBagjt 
BBBaaaaGaoaoaoaGaaaGaaaaaoaDaaaaaaaaaDaa 
□DaaGaBaGaaaaaDaaaaaaaoaaagaaaoaaaGggBga 
□□BGaaaaaQBaBDBDaBBGaQaDaQiaoaBDaaogaar-- 


jaaaaaaGaaaaGGaGBGGoaaaaDaaDaaaoaGaBaDBa! 
aBaBaGaaaBDaaaaaaGGaoaaaQaaaBaaaaaBaaBgai 
BaaonaaGaaoaaGBaaaaGaaaGaaaaaaaaaaaDaggO' 
QaaaaaDaaaBBaaQnaBaaDgoBaaaGQBaBGGaaaaaB. 
aaBBBGaaBBaaBGaaaoBGaaaoaaoaaDBBaaaaaaaa 
□BBaaaGGaaaaGGaaGaGGaaGBGaaaDBBBaaGBBBaa 
aBaaaaGaaGaaGGBGaoGGBaaaoaaaaaaGBoaBBOBa 
BaaBGaQaGBDaaaaaDDaBaaaBDBOBBBaaaBBBaaao 
BaBGGaaGBGaoBGBBGaaGBBaGaoaaBGBoaBaGBacia 
□aGGGaaBGaoaaaaaGBGBBaaBGaaaaBaaaaaBaaaBi 
aaoQaoaaoaBGaaaoacaaaGaGaaaaaaaDBGaaaoact 

Fig.  446. 
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By  the  arrangement  shown  at  Fig.  435  the  twill  is 
started  at  the  same  place  at  the  beginning  of  each 
group  of  4  picks.  This  produces  a  longitudinal  groove 
effect  which  is  very  attractive  in  fine  worsted  fabrics. 

The  following  twills  are  broken  in  both  warp  and 
filling : 

Fig.  438,  twill  ^—^  divided  4  and  4. 
Fig.  439,  twill  ^—^  divided  6  and  6. 


Fig.  447. 

OJDDBjiDBianDnBOaBBDBBODD 
■□■■□□□□■□^'□■□■■□□□□■□DM 


Gl 


□□■■□■■□□□□■□□■■ni 
□□□□■■□■■□□■□□□□■■□■■□□a 
■□□■■□■■□□□□■□□■■□■■□□□Q 
■□■■□□■□□□□■■□■■□□■oaaoa 
□■■□□□□■□□■■□■■□□□□■□□■a 

□□■□□■■□■■□□□□■□□■■□■■no 
□■■□■■□□■□□□□■■□■■□□■□no 

■■□■■□□□□■□□■■□■■□□□□■□Q 

■□□■□□□□■■□■■□□■□□□□■■□B 
□□□□■□□■■□■■□□□□■□□■■□■■ 
□□□■■□■■□□■□□□□■■□■■□□■o 
□□■■□■■□□□□■□□■■□■■□□□QB 
□■■□□■□□□□■■□■■□□■□□□□■■ 
■■□□□□■□□■•□■■□□□□■□□■■^ 
■□□□^■■□■■□□■□□□□■■□■■□a 


Fig.  448. 


■■□■■□□■□□■■□□■■ 

□□■■□□■□□■■□■■□o 
□■□□■■□□■■□■■□□■ 
■□□■■□■■□□■■□□■□ 
□□■■□■■□□■□□■■□□ 
■■□□■■□□■□□■■□■a 
■□□■□□■■□□■■□■■a 
□□■□□■■□■■□□■■an 
■■□□■■□■■□□■□□■■ 
■□■■□□■■□□■□□■■□ 
□■■□□■□□■■□□■■□■ 
■■□□■□□■■□■■□□■a 
□□■■□□■■□■■□□■□□ 

□■■□■■□□■■□□■□□B 
■■□■■□□■^□■■□□■B 

□□■■□□■□□■«□■■□□ 


Fig.  449. 


■□□□■□■■■□□■■□□■■□□□B 

 ^□□□aaaBBQ^aaa^Ba^aaaoB 

aaaaaD^^^oc^^^aa^^QOBO^H 
□□□■□■aaaDBa^aaaoQ^BQBBB 
□□BQB^BD^aaa^^^a^a^^^^aQ 
□■□■■■□□■■□□■■□□□□□■■ana 

Baaaaa^aB^aaaa^a^oaaa^aa 
□aaaQaa^o^Baa^^QO^^a^^B 
□BB^aaao^Qa^aB^aaB^^a^ao 
BaaaaBQaaaaaaaa^aa^^aaQn 
B^^Ba^aBBaBaa^o^a^aaaOQa 
□aaa^aBBuaaaGQaBaaaa^^aa 
aaaaaaaaaaaDGDa^^^^^a^MJ 

■■□□■■□□■■□□□■□■■■□□■BOO 

Ba^aaauaBn^^aQaaaauaaGQa 
□□aaaoBao^aa^BBB^aaaQQaH 
□■■□□■■□□□■□■■■□□■■□□■■□ 
■■□□■■□□□■□■■■□□■■□□■■□a 
■□□□■□□aaaBBBO^aa^a^a^Qa 
□□□B^aaaQOBBQ^^BoaQ^oa^H 
□□aGBBaG^aaaaaaaaoBaBaB^ 
□B^BBBaaaBGaaauaoa^aaaQU 
BaBBBaoaaaQBBQoaaaBBa^aB 


■■□■■■■□□□□■□■■■■□■■■■□□□□■□■■■■ 

■□naaB^o^oaQBiai^oEEBQ^^aaa^aaaa 
□□UBB^oaaa^i^^^aaaaa^^aaaoaBaHaa 
□□□■□□□□■□■■■■□□□□■□□□□■□■aaaaaa 
□□a^BaBaaaBBaooa^a^aaBB^BBBBaGQa 
□a^aaB^Q^^B^aaDQ^a^^aBQ^^^^o^^QB 
■□aBBBoanaa^ooaaaBaaBaa^aa^aaGBa 
DBaBB^DaDB^aaaaaaBBB^QDQBQD^aapa 
■■■■□□□□■□■■■■□■aaa^^^^aaa^^^nia 
aaB^QaoBaBaaa^aaBaa^aDBaaBBBDaaB 
.■BnoaaaaBaBBaQaaBaa^QaaaaaaQ^aaa 
B^^aaBaBBaBaa^^a^Quaaaaaaaao^u^a 
□aaBaQaaBaaa^GaaaBBBaBBBaG^Q^BaB 
BBBaaGaBaoaaQacaaaa^^BBBa^^^B^aB 
BBBQoQBaG^oaaaBaaaoDQaaQauQaaaBB 
■■□□□□■□□□□■□■BBBaGaDBoaQaaaaaBa 
BDa^GBoaBBBQaBaaoD^QB^aaBBQaaaao 
□□□□aaaaBa^oBaa^^Q^BaaaBB^aaBaoa 
□□□aaaaaaa^nBBQQ^^aDBaaBG^QBBnaQ 
□□B^BaaBDaQaa^D^aacaaBB^DDaaaaaa 
aaaaaaB^DDaBaBflBBDaiaa^^aQa^aaaa 
aaaaBB^Q^^aaBBaa^^aaBG^a^BaaaBad 
□□□BBQ^uuBLiaaBBQoaaa^aa^auaaa^aa 
□□□■□□□□■□•■■■□□□□Bn^^aBGaaaauaa 
□oauaaBBGaBaaGGaaBGBBaanaBaaGaau 


_*nnG^a^^aGaGBaBaGCGGBDaGDaGa 
BBBaaGGGaaaBaaGaBaaauDaBaaBBBaaa 
aaanGGaauaaaaGDaaaciGG^aGBBaBGaaa 
aanDauaaaaaaaGaaaoG^GaGaaaa^DQaB 
■□□□□aciBaaaGGo^a^aa^BGaa^^aaoD^a 

Fig.  450. 


□■□■■□□■□■■□□■■■□□■■□■BB^aOBa^OB 

aBBQo^aoaBooaaa^^^B^aaaaaaaBQGaa 
aaDBnaaaa^GaaaaG^a^aaaaa^BBaoBaa 
□□aaa^aaa^aaBo^oaa^GaGo^BaaGBQBB 
□BaB^GaaGBaBGGaBaoaaGBaaaGGBGaan 
BaaacaaaaaaGaaaaGaauaaaGaaaaaaao 
Ba^^aa^aaaaa^aa^GanaaGGa^aGaauaa 
Bauaaa^aaGaGaaGaaGBBGaaaaaaBGaaa 

□□□BBQOBQBaaB^QBGaBGaBaBnaBBOBBB 

□□aaaGa^aBBGg^BUBBGGaaBGOQaGBBBG 
□BBaGaa^^uGBSaGBBGaaBBaaoaa^BBQa 

■aGGBGBaGGBBaGBBOGBBBGGaBBUQBUDa 

aa^BGBa^GaaaoGaaoBaaaaaaa^GBGaaB 
□□BGaaaGaaaaGGaaaBBGQGaaGGaaaaaa 
□a^Bauaaaaa^^a^Qaa^G^aaGGaoBao^a 
BoaaaGBaBGoaaB^GaaaQaBOGa^aa^^BB 
□□BBGaaaG^^BaGGaDBGaaGQacjaaoQBBB 
□□BGaaBGGaaBQaBQaB^nGG^G^^^aa^ao 
□■□□■BGOGBaoGaaaaGaaoBQaaciaBBaoa 
Ba^GBGO^aa^aBGBBa^aaaGaaGOBBBGQG 

aQGBaBaBBGGBGaaaGBaBO^BBCBBBQGGB 

□□a^aaBa^^auBB^aaaBaGGaaaBBGaGBB 

□BGBBGGBaBGBaGCaBBG^GaaUBaOUDBBU 

■□■■□□■■■□aaGGaaaGGaaaGGBG^oBB^a 
□aaoGaaaaGaaaBaaGGoaaaoaGBoaaGO^ 
■■□□aaa^nGaGaaao^Q^^^^a^aaaooaaa 
BG^aaaGGGaaGaaGGG^BGG^o^Boa^a^a^ 

□□BaBGaGaa^^B^GLIBaGGBDBBGaaaBGBB 
□BBa^^Gaa^^aLiaGBBGGBGBaGaBBBGOBa 

aaa^^^aaaGBGaaaaaGaDaaGGaaaGGGaG 
aBQGGaa^naaaaGaaGanaaGGaaaaDDBGa 
■□□□■■□□■□■■□□aaaGaaGGBBBGGOBBQa 


Fig.  451. 


Fig. 

440, 

twill  3- 

-3  divided  9  and  2. 

Fig. 

441, 

twill  2- 

-2  divided  6  and  2. 

Fig. 

442, 

twill  3- 

-3  divided  18,  2,  6,  2. 

Fig. 

443, 

twill  3- 

-3  divided  14,  2,  14,  2, 

2,  2. 

Fig. 

444, 

twill  2- 

—2  divided  4  and  4; 

twill  reversed 

in  both  warp  and  filling  every  16  threads. 
Fig.  445,  twill  ^ — 4  divided  4  and  4. 
Fig.  446,  twill  ^—1—^—1—1—3  divided  8  and  8. 
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Various  patterns  made  by  breakin 

g  the  twill  in 

both 

warp  and  filling  are  shown  in  Figs. 

447  to  454. 
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Fig.  453. 


■■■□■■■□■■■□■■^□□■■□□□■■□□■■□□D 

(^■■□□■■■□□□■□□□■□□□■□□□■■■□■■■□a 

□□□■□□□■aoDaBaoaaaoaoMagoHaaaoi 
■□□■■□□□■■■□■■■oaHoaDBDoaaaaaoa 
■■□■■■□□□■■□□■■■□□□■□□□■□□□■□□□a 
aaaaaaaaaaaaaaBBaaGaaaoaaaaaaaaa 
aaaaGooaoaaaaaaaDDaaaaDaBaaaaaBo 
□GBBaDQaBaaaaoaaaaaoaaBoaaaaaoBa 
□□□BaaaaaaaBaaDaaaaaDaBaaaaaQDoa 
BaaoaBBOBBBOBBBaaoaaoaBBODOMBaciB 
aaaaDaaaoaaaooDBaooaaaaaDaDBaBaa 
BaaaaaaDoaaaDaDaaDoaaooaaaaaaaaa 
□□□aaDaaaaaaooaaaaDaaaooDaaaaaaa 
□□□■■□□aaooaaaaaaaaaaaaDCGaoaaaa 
ooDaaaoaaaoaDaaaoaaaaDaaoDaaoaaa 
BaBQaaaoaaaaaaaaaaaaaoaaaDaaaaGa 
QaaDoaBaGGGaaGaaaaGaaGGaaaaaaaaG 
agaQoaaaoDaaBaaaaGGaaaBGaaaDaaaD 
aaaaaaaBOGGBBBaaaaoaoBBOoaaaaGGa 
aGaaaGGGaaaaBaBGaaaoaGaaaaaaaaaa 
aaoaaaaGGaaGGaaaDoaaGaGaGaaaaaGa 
aaaGaaaGGDaaDnaaGGaaaaaaaDaGaaaa 
cjaaaaoGaGGDaaGGaaDoaaaaaaaDGGaaG 
□□aaaaaaaGaaaaoGaBaaaaaaaaaGaaaa 
GOGaDGaaBaGaaaaGGaaaaaaaoGDaoGQa 
aanaaaaGaaaQaaaaDGaDGGaaaaGaaaGa 
■aaoaaaoaaaaaGGaDoaanGaaaGoaaaaa 
aaaoaoaaaGBBGoaaaGoaaGaaaaaGBaaa 
GGGBaQGaGGDBaaDBaanBBaaaGaaoaBaa 
aGGBBQOBBaGGBBBGaaaaaaaGGaaGaGBa 

aDGBBBGaBaGOOBBGaaaaGGaaOGGBOODB 


■□□□BGaaaGaaaaBaaDDGBraaaaDcaGaaaoaaaoaa 
aaaBGBaaaBBBaoBaaaaaGaBBaGGaciBBBDaBBGBaa 

BaaOaaaGBaaUGOaDBBBOBBBGGGaGBBBGaBBOBBBU 

BaQaaaoaBaQaaacaaaaBBaGGGaaaaanaaBnBBBna 
■aaaaoBBBGaGaGaaaGaaaGGOaQaaaaaaaaDaaaaa 


 ^■BBaaGBGBaaGaaBaaaBGBaBGBBBUGGaDBaBGa 

lOaBiaGGaDaaBQaaaGBBBaaBacaBBGDUBGaaDGGO 
iBiaGaiiDiaaGaBBGBBBQaaaaaaaGGnaGBBBUui  la 
pBaGBBaGaEaQaaBOaBaGoaaGBBBGooaDBaBGuaBG 

■aGBaBGaBaOGaaoaaBGGGaCBBBGGGBGBBBUGGBGB 

aGBBaGaBBDGGaGaaacQoaGaBaQaaBGBaaGaaBDBB 
GaaaaaaaGDaaQaiaGacaGaaaaaaaGaaauaaauaaa 
aiaGaaaQGaaGaaaaoQaGaaaGaaaGBaaaaaBGaaaG 
BBGaBaiDQGBaaaaGaGaGBaaGBBaoaBaDBaaGBBaGa 
aaGaaGaaaQaaaGGGagaaacaaaaaaaQBaBCQaacaa 

□DOBGBaaaBBBGOGBCiBBGBBaQGBaGBBaDnGBGaaB 

□GBOBBaGBBaoGGBOBBaDBBaaGGBaBaaGaGanaaaQ 
GaaBaBaBBBGaaaaaBBaaaaGGGBGaaaaaGBaaaBGQ 
aGaaaGaaaDaaaDaaacaaaGGaaGaaBOBBaGaaacGG 

GBaBGBBaOaBBGBBBGCBBGnaaOBaBaBBaOBaaGOGB 

BBaDaaBGaBaaflBBGGGaaBlBGBBBGaaaoBBBaaaaG 
BBaaBBaBBaoBaaGGGaGBBaGaBBaaaaGBBBGGGBGa 
■□■■■QaaBoaBBGQDaaaBBGBaaoGaBGaaaoacaQBB 

BMBGaQaGBBaGGGBoaaBaBaBGncaGBBaDBBBGaaa 
■■OGoiGiBaGaGBaBaaaaaaaGaaGaaacBaaGaaaD 
■aaaGaQiaaoaBaGaaaQaaaGGDaGaaaGaaBGGaaoB 
■QGoiGiiaGBiioBBBGaaaGOGBGaaaGaBBuauBGaa 

□■■■ailaQBaiaBBBaaBaGGGaGBBBGBBBGGGBQaaB 
iBBGGEaaiBBGBBBGBBBGGGBGBBBGBBBaGGBOBBBG 
■■GOaaGaaBGBBBGBBBGOGBGBBBGBBBaGGBGBBBGB 

■□□aaaBaBGGBaaaaBGOGaaaaBGaBBacGBQBBBGBB 
□□□■□■BBaagEQlBBOQGBGaaaoBBaaaaBGaaaaBBB 
aoaaBBBaoQlgiBBGBfBQaaBGBBaGBBaGBaaaBBaa 

nBGBBBOOOlaiEaGBBBGBBBGBBBGBBBQBBBCBBBOG 
BGBBBDOaaDBBBGBBBGBBBGGBBaBBBGGBBGBBBaGG 
□BBBODaaaBBBaBBaGBBBaGGBOBBBGGaBQBBBGaGB 


iGOGaaaGBGBBBGoaBaGGflGBBBOBBaGGGBGaGGOBBaoGaBBaaaoBGaoaoaaBGaBBCMGggBaGanaaaapg 
iGaGaaaGGGaaaDaBagaGaGBaaGBBBaaaoQaDGaBOOGBOBBBDGBaGOQaaaaBgBBBQggagBgQoaBBaa 

 „_„ —  —  K  -»DBBBaBGGGaaaaaaaaaaaGaGGGaGGoao 


BGDDaaaaGGBGBGaoaBaQBBBQBGGnaaGaaaBaaQDGaGGQBQGaBGBBBGGaagagBoaBBgBBBgQQBgBaQGBB 

DaG«aBB«GGBBaaGBGB«iaBBBQG0«QBaOGB»»aGG«MOaOBaBGGaB««GMBgBggyMGgBJBQBggajQap» 

■GBaaGBBBGBBBGBDGGBBaGBBBQBaGGBOOnBGGGBGBBBQOBBaaaBaBBBgMiggOiGBgCgBJBQgapjBQG 

BBaGaBOBBBGBBBGGaBaBaaaBBBOaaBBBOGDBaBDOaBBBGBBBaBaGaBBGGBBBgBBggBODgBQpgilGBJBga 

BBBGBGOGBBaGBBBQBGGaBGGGBGGGBGBBBaaBBGOGBDBBBaBBBGGGBDBGggBBBgggBBBgGgBgBggGBBBa 

nBBBanOBGBDGGBBBaaCBBBGGGBGBGGaBBBaBBBaBGgaBBpaBBBGBGOaBgQgBDggBQBBBngBBOggBGBBB 

oGBBBaBGoaBoacBGaaBaBBBOGBBaDaBGBBBDBBBQaaBaBDGaBBBaggBiBggnBgBgggBBBaBBBQBagGB 
aaGBBBGGaBBBaaGBGBaaaBBBGBBBaBaaaBBaQBBBaBnGaBoaaBQDQBGiBBgnBBQggBglBBaBBBaooBGB 

BonaBDaGBGBBBGGBBaGaBGBBBGBBBOGaBaBQGGBBBaoaBBBGaGBGBgggiBBgBBBOBGQOBBggBBB 
BBaaaBGBGGOBBBGBBBGBQaGBBgOBBBOBaaaiQGaBGDGBQBBBagBBDggBgBBBgBBBaGGBQBOgQB 
BBBaCBBaaGBaBBBDBBBaaOBGBaGaBBBaGaBBBaaQBnBGGGBBBOBBBgBaggBBggBBBDBggaBGggBm 
OBBBaBBBaBGaaBBaaBBBGBGGGBDOaBGDOBOBBBaDBiDOaBGBBBGBBBGGQBgBggQBBBgggBBBgggBgBU^ 
 inGaBGBaOGBBBGGaBBBGaGBGBGaaBBiOBBBGBGaaBBOaBBBgBaGgBGGgBagDBaBBBapr-"^'" 


Fig.  454. 


H 


Fig.  455. 


□easasiBDBaaaBaais 

OSDSBDBDBaBaDliaS 

□aeBaBaBaBaoBGisDiE 
BOBOBaBaonosDnDS 
aaBDBDDsasDnaiiBa 
BOBaaasDsoifauBaBa 

BOOSOBBDSaSBOBDBa 

lOSDsasasBaaaBOBa 
iGaanaK;BUBQaDaoaB 
idsosBOBOBaBauBias 
'□nBDBDBaBODaiasaifi 

BOBaBDBQDliaiiaSDll 

BaBaBODaaKOsiosiBa 
BOBODSDaioxanBaaD 
BaaeanoiiDSEaaBaaD 

DODDDDDDDDaaODDa 
ODDOaaDDDaDDODDa 
□aDDQaQKDDDQDDffiClDQBaBODODB 

ODQDDKQaaoDrjBaaDDDBBaaoaBB' 

□□□KDDDDDDSGQaDDDDHDrjQDBBB 
OKDQaDDDliaDaaDDaDQDDDaBBBB 

aoDDDoaoaQDaDDosoaQDaDBBBBa 

DDaDfflnDDaaDDOSiDDaCiaaBBBBDQ 
DaBDaQDCQDDKQaDQaDQBBBBDDn 
ElDQDGQDODiaDnDDQDOQBBBBDDaa 


Fig.  456. 

■□BnaannneBaBDBO 
BsiDiiasaiiBaBOBaBs 
□sanaaBaBDBDBffios 
□saffiBDBOBDBisaiian 
asBaBOBOBisasanDaB 
BDBOBOBiiaieDfflanBa 
BaBOBsoaaLciaiiBaBa 

BQBSQIlDltQSBaBaBa 

—BsiaitiasDidBaBOBGB^e 
□snsaHiBDBaBaBiiDii 
'□sDSiBOBOBaBKaisais 
□sBOBaBaBSDisoeaii 

BGBOBQBllOSIDllDseBa 
BGBGBSGnGLiiGlllBGBG 
BQBWGliainGBIBGBGBa 
BieOSGilGiilBGBGBaBO 


Fig.  457. 

O'ffiGsoeaBiaGaaBDBaBii 
GnanGsaoaGBQBGaaiGa 
□iiosiaGaGaoBGanGiiGis 
□aaQBGaGaaasiDaaffiGii 

BGBGBGBGaaGSianGSGffi 

BGBoaGasGSGnGSGsaa 
BQBGBSGfianaaoBnaBa 
BGBnasoDQnanBGBGBO 
amGnGaasosBGBDBGBa 

GBIGBGIIGnaGBGBGBaaV 

GHiDOiOisaGaaaGaGaiiGa 

GaiGffiBGaaaQBGBSGIlGW 

GifiBQBaaGaGaaGBaffiau 
BGaaaGaGBSQEeGsosiaei 
BGaoBGaafiGaGaGSGfiBG 
aaaaanaBiaiBGaiGiciaGBa 

BGBIIDSeGllGSGIiaaBOBa 

-QGGQaQDaaaGaaQGQaa 
GGaGDaGGaaaaaoaaaa 

OQGaQQQKaGGGGDDGIfiaaOBBBBaaGGB 
GGGGaxaGGaaQGaKaaaGGBBBaGGGBB 

GQaBoaaGoaaGKaDaaQGaBBaaaoBBB 
GKGoaaaGaaffiaaDaaaaaaBQGGGBBriB 
OGGGaaQQWGaGaaaQaKQaaaGGBBBBB 

aGGGaQSDGGGGaQaXGDGGQaGBBBBBa 
aGGGKGGGGGaaaSSDaaQGGGQBBBBBaO 
QGaaaQGGGGGKaQQGGQGDGBBBBBDDa 

fflaaaQGaaGBQaaaaaaaaQBBBBBaaaa 


OSaGffiBlfiGSGffiBQBaBSSBGBGBSI 
GSaSGSGSilBGBGBXBGBGBitlGW 
anGSGSIBGBGBSBGBGBSGnGli 

□nGSBGBGaaBGBGBifiasGeasi 

□iSBGBGBa^BGBGBnOSGiilBlilGS 
BOBGBSBGBGBllGlflGBiBSGnGll 
BaBaeBGBGBaiGllGKBSGaBailBG 
BBBGBGBnGHIGnBBanGieBaBa 
BDBGBISailGBlBaiGllGISBGBDBn 
BGBHDSGnBnDlilGeBGBaBSlBG 

SBGSOEBBilOaGnBGBGBWBGBa 
HOiSBSGSaSiBaBGBaiBGBGBai 
aBBsananBGBaBiiBGBaBBiiGe 

BSGSGnBGBGBSBGBGBaGaiaae 
□SGHBGBGBllBGBGBSGaGffiBEB 
OSBGBGBeBGBGBnDHOSBeaS 

 IGBGBHGMGBBaiGBiaffi 

lOBSOeOaBBIGiilGSIBG 

 JfflafflGBBSOKDSBGBa 

■□BGBffiGiaGnBilGnGHBGBGBS 
BGBaGBGllBaiOSGliBaBDBaBa 
BnQHGIlBSaffiGnBOBGBHBaBG 

DaGGGGGGGGGGaaaaaaaGGO 

OGGGGGGGCGaGaGaGaaaGGG 

nGaGaaaoGKGGGaaanaaQaiaaaffiBggftiBOGBiaGa 
aGGaGaaKaQaGaaaaGGBGGGGGaaBfiGGBaGHffl 

DGaDGKGGGGDGDDQQfflaQGGGGQfflaffiGGIlQQffiffla 
DGGHGQaQOGGGGGBlGGQaGGaQGfflaGGffiaDBBKBBM 
□KDGaGGQGaGGaQaGQaaGGGGGfflGGBGaaBljBSB 
DaDGGGGGaGMGQGaoaGaGaBiaGGaBGGtlBBISlSffl 
□GGGGGaaaaGGGGGGGGaXQGGGaBOGaenfflSBBG 
DGGQaGfflaGDaaGGGQaxGGGGGGSGGafflKffiJBBGa 
DGOaaGGGGaGGaGaKGGQGGGGGGGBBBaffiBGQffl 
aafflGOGGGQGQGQBGGQGaGaaGGGaBBffiBBGGffiG 
BGGaaGGGGGGiaGGaOGGGaaGaDBBaBBSiaGBDG 

Fig.  458. 


GBGBGBGBGBGBB 
GBGBGBGBGBBGB 
□BGBGBGBBGBGB 
GBGBGBBGBGBQB 
GBaBBGBaBnBGB 
OBBGBGBGBGBGB 
BGBGBGBGBGBGB 
BDBGBGBGBGBBG 
BUBGBGBGBBaaa 
BQBDBGBBGBOBG 
BGBGBBGBDBGBG 
BQBBGBGBGBGBQ 
BBGBGBaaGBaBG 

Fig.  459. 


GBGaGaaaaBGBGBB 
□BGaaBGBGaGaaGB 

□BBBGBGBGBBGBGB 
BBGBGBGBBGBQBGB 
PBGBGBBGBGBGBBB 
OBGBBDBGBGBBBGB 
QBBGBGBGBBBGBGB 
BaBGBGBBBGBGBaB 
BGBGBBBGBGBGBBG 
BOBBBGBGBGBBGBQ 
BBBOBGBGBBGBQBG 
BGBGBGBBGBGBGBB 
BGBGBBGBGBGBBBO 
BGBaGBGBGBaBGBa 

flaaBGaGBBBGaoaa. 

Fig.  460. 


Fig.  462. 


PSOBBBaBGBaaaBGBB 
gBBBGBGBBBOBGBBGB 
BBGBGBBBGBGBBGBGB 
GBGBBBGBGBBGBGBBB 
GBBBGBGBBGBGBBBaB 
BBGBGBBGBGBBBGBGB 
□aGBBGBGBBBQBGBBS 
GBBGBGBBBGBGBBBGB 
BqBGBBBOBaaBBGBGB 

BGaaaGaGBaBGaGBBG 

BBBGBGBBBGBGBBGBG 
BGBGBBBGBGBBDBGBB 
BGBBBGBGBBDBGBBBa 
BBBGBGBBDBGBBBGBG 
BGBGBBGBaBaBaBGBB 


IGBOl 


GBGI 


oaxaGgaaKGGGBffiDaaiGaffiGGBGGBHaGGaaaBanBGaaana 

□GBCGHOGKBffiaaBGGBaGaGGaHBGGBGGBGGBDGBBMGGa 

□□HGGMBBaaBGaaGGaGGBBBGGBOGBaGBGGBaiCGGMGGa 

□GBBBGGBaGaGaBGaaBBGGBGaBaGBGGBaiSGGBGGMGgB 

■BDDBGQBQaffiaaBMBaOBaGBGQBGGBBaaGKGOHGGBGQlS 

□nOGaGOaOGBXBGGBGGBGGBGGBBHGGHaGHGGtlGaHBBG 

aBGQBaQBHBQaBaaBGGBGaBBHaGKGGKQaHaaKBBGGBa 

OBGQBBBDaBaaBGGBaaBfflKGGBGQMGGKGGMBBQGBGGBa 

DBHBQGBGQBQGBDGBBieGOMGasSGGKGGXBBGGaaDMaGBa 

■aOBaaBQaBaaBBMaaKGGOSGaSiGQXBBGaBGGBGDBGGffig 

BaGBQaBGGBfflSOaDHGaKaGKaaKBBGGBnGBaGBaGBKBGa 

BGGBGGBfflBGQMDaKGQaGGMBBGaBGGBGGBGGBSOBGGBaG 

BGGBBKDGgaGBIGaHGGBBaGaBaaffiaGBGaffiKBaGBGGBaa 

BfflHaaBaaHQGBaaHBBQOBGGMaGBGGBHIBGDBQGBaGBaa 
"DOHaQKQGHGaBBBaaBGGBGGaGGBHBGGBGGBaaBGGBBB 

□GHIGGBaGHBBGaBQGBaaBGaaMBQGBGaBGaBGQBBHaaH 

OGBQGBBBaaBGGBGafflGGBMGQBGGBGGBaGBffiBGGBGGM 
:  aGBBBGDBGGBaaBGGBMBaaBaGBaaBGGBBBGaBGOBGGB 

BfflGOBGGBaaBaaBKBGGBGGBGGBGGBBBnGBaGBGGBGGB 

OMGGBGaBQGBBBaGBaGBGGBGGBSMGGBaGBGaBGaBBBG 

DffiGGffiGGaBBGaBGGBGGBGGBBBGGMGaKaGBGGBBBGGBG 

□aGDBBBGaBaGBGaBGGBBBaaBGGBGGBGGBBBGGBGGBa 

afflBBDGBGGBGGBGGBBBaaBaaBGGBGGBBBaaBGQfflGGfflG 

BGGBOGBGOBGGBBBGGBGGBGGBGGBBBGGBGGBGGaGGBB 

BGGBGGBGGBBBGGBOGBGGBaGBBBGGnGGBGGBGGBBBGa 

BGGBaGBBBaGBGaBaGBaGBBBaGBGGfflGaBaaBBBGGBGG 

BGGBBBaGBaGBGGBGGBBBaGfflOGSiaGBGQBIBBGGBDaBaa 

BBBGQBaaBGGBOGBBBGGfflGGBQGfflaaBKBaaBaaBGGBDa 

□GoaGGGGaoaaaGGaaaaDGGaaGGaacaQGaaaaaaaaaG 

QoaGGaaaaGQaGGaaaGGQGaGGaGaaaGaGaaaaQaGQGG 

GQaaaGaGaaGaBaaGGaGGGGaaaaBaGaaGaGaaGaasaGGGBBBBGaaaBGaaaffl 

aaaaGGGGffiaDGDGGGGGGaGaxaGarjaaaQaGGQOffiQaaDGGGaffiMaGGGBGaaaiiffl 

nnnaamGGQaaGGGQaGGGBaaGaGaGQaGaGGBaaQaGaaaQoiiffiaaGGaaGaQfflBH 

oafflaGGaGQaaGGaaaBGaGGaGGGQGGaGaiGGGaGaGaGGGaGaaGaGfflQaGGBBMtf 

oaGGaGGGGaQaaxGGaaQQGaGGaGasiaaQGQaoaanaQGsaGaQaoBaaaGffiMaH* 

nGGOGGQGQQBaGaGaaQGQaaGGBOQGGGGGaGQaanaGGaGGaaQBGGGGfflBaaBG 

nGaGGGaBaGaaGGaaaaaQQBGGaaGGGGaaaaaBQaGaaaoGQGBGGGGMBBBfflGa 

□aaGBaaaaaGaGaGGGGBGGGGGGGGGGGaGSaaQaGaQGGGGGBGGGGBBafflffiaGG 

□KGGGGDaGGGGaQGSiGOGGQaGGGGaaGsaGQaGGGaaaaGGaffiGaaaBffifflBiiGGaa 

□GGaGDaGOaGGBaaGGaaQCGGGaGfflGaGGGaDaaGOGaBaGGGaGQBMSBBaGGQffl 
DGaQGGaGGBaGQGGGaGGaQGGSaQOGGaGGGaGGaXGGaGGaGaaBaBBBGGQGBG 

nGGGaaBGaQGGaGGQaaQGBGGaaGGGGaaaaaBGGGGaGGaGGGBBafflBGaaGBGa 

OGaffiaQaGGGGGGaGGGBaaaGGGGGGGGQaXGGQGGGGaaGGGafflMBBBGGGQfflGGG 

jBcaQODCDaQGGaGGaQaGGaGGaGGGGGBaaaGGGGGGGGGQaaaBffiBfflGQaGBaaGq 

Fig.  461. 
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These  weaver,  also  called  diagonal  ribs,  require  the 
manifold  drawing-in  draft,  No.  6,  Figs.  20,  21  and  22. 
The  peculiar  feature  of  corkscrew  weaves  is  the  combina- 
tion of  two  or  more  distinct  twill  lines,  which  may  be 
of  different  colors. 

Corkscrew  fabrics,  which  are  usually  made  of  fine 
worsted,  should  be  set  close  in  the  warp,  otherwise 
the  twill  will  look  thin  and  ragged.  Examples  of  cork- 
screw weaves  are  given  at  Figs.  455  to  509. 


□saeaaaaBQaoaiDinaitjauaoaoaaiasQaiasaaasj 
□naaaaaDBaaaBSJDWDaBaaaaausDikiosaaaana 
BGaaaaBaBaaiiaaia»iBOBaBiiiDiiDi«DHBOBaaL«as 
BoaGBOBaBaBitiagsaaBaBsiDnasDsiBOBaBSiasiaei 
BDaaBoaaaiiaiaaaBaaiiai9asa!*iBDaoBoa(7ia»Jaa 
BDaaaaaffiasiaiiaDBiiaaiDnawBaBDaaaieasanBa 
BaBDBSBoeasiaoBiiafiRonoENBaBoaaaaaKasBOBG 
aaasiasiaaeaKiaaaiiiDeauaaaaBaaaasiasiaDaaaa 
awaeeanosiaDasagiiaeiBaaaaaaaaiiasasiaaaaao 
onasaffiBaaoaiiQisBDaaBOBDBaBnagsaGBaaaBis 
osGBiBGBGBnGPaaBGBGBaBGanGiiGsaaaGisiaifa 

□SiaaBGBBlQtiOSIBGBGaQBaBDasaSIBaBGBllijffiGIIII 
BGBGBOGfeGaiBGBGBGBGBGBliaaBGGBaBSBGSiaiSaei 
BGBnBffiGieGllBGBGBGBGanGiIGSBGBS>IDHanGI«IBO 

BOBOGGeasaGaGBaaGBisGPOGnGGasiGiiGsianaGaa 
BaanGSGGBGBaaGasGijSGaGffiaGaifiGnGaiaGBGaa 

■BIGSGSaGaaaDBIIIGWGRIGSBaaWGaGSBGBGBGaa 
aSaiiaaBaBQBWGIjIGSanBGBQGllGWBGBGaGBDBG 
□BGilBGBGBffiGBaSiOiiBaBOB»JGi;BOBOBaaGBGBa 

osBGaaaHGSGSGiiiBGaGiBiiaMGsaaBGBGaGBaasi 

□GBGB9GaOnG»WGBGBGaWG[«BGBGaaBOBGBffiGW 
BGB^GSGSGSBGBGBGBffiGiiGSBaBGBGBGBeGSIGn 
■BGSGHGBBaBGBGBOaiSailBGBaBGBGBnGliaHaSI 

Fig.  463. 


asailOiiaBBBDIlGSIOIlGllDfflaSlDIIIBllDIiOilClH 
GSGg>]aSBDBOai]G(«)GllGSaiiaBIBGBGBUGSiaffi 

attiGdaaaaaaaGBiiiGijiaeGiiaaaGBGaaBSGS 
GsaDBOBDaaaDBaBitiGeaGaGBaaGBaaaig 
BaBGaaaGaaBGaGBGaaBoaGBaaaaaBGaa 

BDBaBQBSaaiBaBGBGBaBaBGBItiailBaBaBa 
BGBGBnOllGaGaBGBGBGBGBSG§8GSaeiBOBa 

BGBOiGiiaiiGsiasiGsiBGBGBiiGaiasaaBQisaffiBa 
BiiGaiaDGBoaGsanDBBsaaeasGiiGnGffiGisaii 
'GSGGsanasBaGSGSGSGffiGiiiaBGSBffiaffiGasGn 

GIlGBiaSBGBaBilGSGSOffiGBGSBOBaBBGfeGa 
OnGffiBOBaBGBGBSGBQBiaiiBaBGBGBOBllDn 
GBBGBOBGBGBaBaBBGBBGBGBGBGBGBGBS 
BGBGBaBGBaBGBGBOBGBGBGBGBGBaBGaa 
aGBGBGBBOBBGBOBGBGBGBGBilGliBaBaBa 
BGBGBeaBGBGBBGBGBaBGBBGBGBGBBGBG 
BGBBGSOaGllGBaBBGBGBBaBGnGBGSGBBa 
BBGBGBQBGBOBaBOBBBaBaBGBGBGBGBGS 

QaGaGaGDaDaaaGGGQaaaaaGQaaQGaaaa 
GQaGaaGGGGGGGaaGGGaGaGaGaGGaGGag 

DGGGQaGBGHGaQGGaGGaaGGGHGMaaGGGg 

gOGGGsaaGGaKaaaaGGDGQssaGGGGMGGag 
DGBaaaGGGaGGKaGaGDMQaaoGGaaGMDa 
□BGQGGGGGGaGaGaMaBDGaGaaGoaaoaaa 

DOGaGGGGffiGaaGGGQGaGGDGDGIBDGOaDGg 

DDaaGGfflaaatiaQaGGaQQaanHaaGMaaGDg 
ogaai'taaaaaoowiQGGaaaawQaoaaaaMQQa 

QQBDGGGQGGOQGGaiGaaKDGGGaaaQGaGfflg 
BDGaaaOGQQGGODGGISaGGGaGGGGQDOaaa 

Fig.  464. 


Fig.  455,  8-shaft,  2  twills. 

Fig.  456,  7-shaft,  2  twills. 

Fig.  457,  9-shaft,  2  twills. 

Fig.  458,  11-shaft,      2— ^— 2,  2  twills. 

Fig.  459,  13-shaft,  2  twills. 

Fig.  460,  15-shaft,  2  twills. 

Fig.  461,  14-shaft,  ^—4—^—4,  3  twills. 

Fig.  462,  17-shaft,  2  twills. 

The  single  risers  which  are  separated  from  the 
warp  floats  in  Figs.  458,  460,  461  and  462  are  intro- 
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duced  to  stitch  the  floats  on  the  back  of  the  cloth. 
Corkscrew  twills  can  be  reversed,  deflected  or  made  in 

□■□■□■□■□■□■■□■□■□■□■■□■□■□□■OBDH 

□■□■□■■□■□■□■□■□■■□■□■□■■□■□■□■■□a 
□■□■■□■□■□■□■□■DBBOBaaaoBaaaBBoSoB 
OBBaBaBaBaBOBaBBDBOBaBBaBaBaBBOflaB 

■□BDBQBaBaBOBBDBaBaBDDBaBaBBaBaBOB 

■□BaBaBOBaBBOBOBaBOBBaBaBaBBaBaBa" 
■□BaBaBOBBaBaBaBaBaaBaBaBBaBaBOBBO 
■□BOBOBBaBOBaBaBaBBaBaBaBBaBOBaaBO 
■□BaBBDBDBaBOBaBaaBOBDBBaBaBaaBaBH 
■□BBDBDBaBaBaBaBBaBaaaBBDBaBDOBaBa 
..■BaBaaaaaBaBaaBaaDBOBBGaDBaBBDaaaa 

□BaBDBOBOBaBBDBOBaBDBBaBaBQaBDBaBB 
□BaBDBaBDBBaBaBaBDBBDBaBOBBDBaflaBB 
QBaaaBOBBaBDBaBDBOBBaBDBaaBaBDBBaB 
□BaBaBBaBDBDBOBaBBDBOBaBBDBaBDBBOB 
□BDBBOBDBaBaBDBDBaaBDBaDBOBOBBOBaB 

□aBaflaBDBDBaaaBBaBaaaaBDBDaDaaaBOB 
■aaaaaaaaaaaBaaaaaaBaoaaaDBBaBaaaa 

■□BDBaBDBaBBOBaBDBaBBDBOBaBBaBDBaa 
■aBDBOBaBBaBDBaBDBDaaOBaiBaBOBDBBO 

BaBDaaBBQaDBaaaaaaaaaaacMBaBaaaaao 
aaaDaaaaDaaBaaaaaaBaaaaaaBaaaaaGaa 
aaBaDBDaaaDBQaoBBaaaaoBaaBaBaDBoaa 

BBDBaBaBaBOBaBBGBaBOBBaBaBaBBQBaBa 

□□□□□□□□□□□□□DDDDDDDDDDGaDDaaaaDDD 

QaaGaaGaGQQaGaaaQGaaGaaQGGGDGDODGQ 
aGGDaaGGGaGGGGGaaaaGGGGaaaDaaGGGao 

DaaGGGGGGGnSiaQGaaaQGfflOQODGGQGGaGQGaBBBBBBOGnnnnB 

□oaGDOGGGKGGaDaGGaanDaQGGKaGanaQggGaBBBBBaaHHnnBB 

GaDaacaKGaaGaQGGGGffiDQaGGaQGGGDaGGaOBBBSQDGDnnBSB 
QQGGGiHaGGGaOGGaGaGGGOaQKDDGaGOaiGaGGBBBaaQaQaBSSS 

□□GSiGGQGaDaaGaaaiwGDGGaQaQGGaQnaoaaoBSDGananiiSSSS 
aBaoaGGGGGDGDGiaoaDaGGxaDGaaasBaaGGQGBoacianniiBSSSS 
□GaaaGGGaGGoaiiQGGGGaGGGaaGGaGGQaGGRiGQaHbaaBSSSSSS 
aaDQaGGGGGffiGaGDaaaGKaaGaQQgiaGaaGaGGGGaGQBSSSSSSn 
GaaaGaaGasGaaGaaaQaoGGGGGoaGaaaoBaQonaGnBBBSSSSnn 
GaooGGaiaGGaaGGGaaKaGGCGGBGaGGGGaoGOLianBSSSSSSnnn 
anaaffiaaDaGaaGGGGaoGaQOQGGGGaaBaaaaGanBBBBSSSnnnn 
QGwaGaaaaaaaaGGKGGacGaKaGaGQaQGQOGaoBBBSSSSnnnnn 
BaQGDaaGQQGaQgaaaGaGGaaaaDGHaaGQQaaBBBBBBBGaaaaD 

Fig.  465. 

wavelike  or  undulating  form,  as  shown  by  Figs.  463, 
464  and  465. 

Fig-  466.  Fig.  467.  Fig.  468. 

SnSSnSnSRSanSnSR  BBBGBDBBBBBGBGBa  OaGBBBBGBGBGaBBa 

"ss:s:sss5s§:£ss        :8ssss:s:§:s:s:s  srs:s:r:HsSssIsr 

iBaGBGBGBBGaDBOa  aBGBGBBBBanSnSSB  SnSnSn.SSSRSP^SP^S 

laBGaaGBoaGBBGaa  aaGBaaGBaaGSnSnS  nSSSSRSnS?^S!SSR! 

■aaaaaGaaGaaanBa  □aBBBBaaGBaSaSnS  RSnSnS!a!R!?^!RSS 

QBGaaGaaaGBBGaaa  aaBGaGBBBBananaS  — ■■■SRSnSnS!S!R!R 

■  nHi-iamaHnHnBir-tHBr-i  — S5y=J=SI!S!!SM5H!!!  BBBBGaGBaBBBBaaG 

□■□■□■□BGBQ  BQBGBBBBGBGBGBBB 


■  n5i=nSiinHn5nSiin  ■■■UBUBBBBBUBDBB  ""BBBBGBQBaBBBBGBG 

MnaanSnSRSSnanSR  BaBUBGBGBGBGBGBQ  BQBGBBBa^""-"--- 

nSnSRSSnanSRSSnS  BOBBBBaGBGaBBBBO  BaaGBGaGI  

nSanS^SnSSnSnSnS  BBGaGBBBBBaflGBaB  □BaBBBBGBGiGiiii 

■nSRSSnSnSnSSnan  OaQBGBOBGBOBGBGB  BBGaaaGBBnGBOBG 

■■nanSRSSnSnSRSS  GBaaaaGBGaaaBaOa  BGBBBBGBGaDBBBBa 

nSRSSI^SnSnSSnanS  BBBQBGBBBBBGBGBB  BaSGflGBBBflGBGBGB 

^nSnSRSynanSnSSn  BGBOBOBGBOBaBaBa  DBBBBGBGBGBaBBGB 

laiPBOBBGigBgiig  ■□■■■■BGBGBBBBBD  QBaBaBBBBGBaBQBB 


BGBBQaaaGBBGBGflD 


Bsg:§:ss5s;s:s:B  :s:§ss:s:ssss:gs  g:s:s::srsR:sss 
:grsss:s;s:§:ss       sssrrsrsigi'rs  :5:':s:s::ss^:rs 

BGaaflGBGBGBaGBGB  — BBBBGBGflGBGBBIlSG  ■■■■■■nSnSRSSSS! 

B:gKS5s:Bs§:ss5  ss:g:s:5s:s:§ss:  si'EsisirrsRis 
:ssss5§:s:ssssss       R:s:ssss;§:Rrr  »:s:':sss:r:Hs 

BGBGBGBaBBGBGBDB  BBQBGBaBQBBiSaBb  SRSBSBSSnSf^SRSS! 

OBBGBQBGBGBGBBGB  BGBBBBGBGBgSgBBB  SsSSRST^SRSSS^SSR 

§:s:r:sssssb:s:b  :sss:Rr:ss:s:R:  5ss:B:s:s;r:5:3 
:gK§HysRSRSRps       ssssssssisssrs:  s:ss:s:b:s:s::s: 

SRSRSR!RS?^2!R!R!  aBGBGBGBBBBGBGBQ  BaSGBBBBBBnSnSRS 

■□BGBGBGBGBBGBGB  BBBBGBGBGBOBBBBa  BbSbBBGBOBGBBBBB 

Fig.  469.  Fig.  470.  f^g.  471. 

Fig.  463,  36  warp,  24  filling  threads,  twiU  deflected. 
Fig.  464,  9  shafts,  twill  ^—4,  reversed. 
Fig.  465,  13  shafts,  twill deflected. 
Other  variations  are  shown  at  Figs.  466  to  478. 
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Fig.  466  .   7-shaft 

Fig.  467    8-shaft 

Fig.  468    9-shaft 

Fig.  469    U-shaft 

Fig.  470    U-shaft 

Fig.  471   U-shaft 

Fig.  472   13-shaft 

Fig.  473   13-shaft 

Fig.  474   15-shaft 

Fig.  475    17-shaft 

Fig.  476    13-shaft 

Fig.  477                                                 .  19-shaft 

Fig.  478   23-shaft 

Fig.  472.                    Fig.  473.  Fig.  474.  Fig.  475. 

■■□■□■□■□■□■■■■■a 

■■■■■□■DanaoaBBa  aDBaaaaoaaaanaaa  aaBaaaaaaaqBaBaii  □BOBaBBBBBBaaoBaB 

BaaaaaaoaBaaaaaa  BaaoaaaaaaaBnaaa  ■■c^^SRSgSSSQ!!'!!!!  SnSnSnSnSnSaSaSBS 

aaaaaBBaBBaaaaaa  aaaaaaaaoBaaaaaa  oBaanaaaaBBaaaBq  SnSnSsSSSaSSnSnSn 

-aaaaaaaBaaaaDBaa  □aaaGBaaaaBaaaaa  aaaaaaaBaaBaBaBy  BoaaBBBaBBBBaaaBa 

BBaaaaaBaBBBBaaa  □aDaaaaaaaBaBaaa  BaaaaaBqaaBDaaaB  BaaBBBaBOBaBaBoaa 

□BaaDBaaBaaaaQaa  □aaaaaBaaaanaaaB  aaBoaaagaaaaBBiB  RSRSSSSSHMnSnSA! 

DaaaaBaaaDBaaGBB  aaaaaaaaaoBBaaaa  BaflaaaaaaBaBqauB  SSSSSnSRSRSRSRSSS 

BaaaBaaaaGBaMBB  BaBaaaBaaaaBaaaa  BaaaaaaaqBDaaBaB  aaaflBOBaBoaoaaBBB 

BaBaBaaaaaBBdaaa  aaaaaaaaaaaBaaaa  BaaaaaaBoaoBaBBB  aqBDaaaaaBBBBBBBD 

aaBBaaaaaaDanBaa  aaaaaaoaLiaoaaaaa  aBaaQaGBaaaBBBBa  SSSSnSnSnSRSnSSSS 

BBaBGaaaoaaaaaaa  □aaBGaaaaBaaBGaG  aaaaaBaaBBBDaaaa  BBaBOBaaGBGaoBBBB 

□BGaaaaBBBBaaDBG  ,GaaBaaaaaGaaaGaa  aBaaBBBqaoBOagaa  GBaBaBaaaBBaBBflqa 

aaaaaBBaaaaaaaaa  BBaGBGaaaGBGaaaa  BaaqaGBqagaGBBBB  SSSnSnSnSRSRSSSSS 

aaBaaaBGBDBGaaBB  iaoaGaaaaaBBaGaGa  BoaaaGBaflBBaBBGa  SnSRSnSSSSSSSSnSn 

aGBaaaaaBaBaaaaa  aaaoaaaaaBDaGBaa  BGaaBBBBaaqaaBaB  BaaaaGBBBBBBBBOBa 

BDaaBaBBaaaBGaaB  aaaaoBaBaaaaaBaa  aBBaaaaaaaaBOBaa  aaaaBaaaGBGBaaGBQ 


aanaaBaaGaaaaoBD 
GaaaaaGaBaaGBGaa 

GBaaBBBGBaBGBGaa 
□BBGBGBGaaBGBGaa 

aGBaaGaaaGBBaaaa 
BGaaBGaaaaoaGBaa 

BGaGBBBaGaGBGBGB 

BGaaGaaaaaGBaaaB 
aaaaaaGBGaGBBaaa 
GaaaaaoBGaaoaGBG 
GBGaaaaaBGBGBGaa 
GBOBBGBGaaaGaaaD 

BBBGBGBGBGBGBBBB 

BGBGBGBGBGBBGBGB 
BGBGBGBBBBGBGBGB 
BGBGBBaBOBGBGBGB 
BBBBGBGBGBGBGBBB 
□BOBOBOBGBGBBGBa 
GBGBGBGBBBBGBGBG 
GBQBGBBGBGBGBGBG 
GBBBBGBGBGBGaGBB 

BGaGaGaaBGaaaBGB 

aGBGBGaGBBBBGaGB 
BGBGBGBBDBGBaBGB 
BGBBBBGBGBGBGBGB 
.BBGBaBGBQBaaaBBB 

Fig.  476. 


BBBBBBBGBGBOBOBGBGB 
BGBGBGBGBOBDBBBBBBB 
BGflOBGBBBBBBBBaBGBq 
BBBBBBBBGBGBGBDBGBa 
BBGBGBGBGBOBGBBBBBB 
GBGBGBaBBBBBBBBGBGB 
aBBBBBBBBGBGBGBGBGB 
BBBGBGBaBGBGBGBBaBB 
BGBGBGBGBBBBBBBBGBG 
BGBBBBBBBBGBGBGBGBG 
BBBBGBGBGBGBGBGBBBB 
□BGBDBOBOBBBBBBBBGB 
GaaBBBBBBBBGBaBGBOB 
BBBaaGaGaGBGBGBGBBB 

bgbgbgbgbgbbbbbbbbg 
bgbgbbbbbbbbobdbgbg 
■bbbbbgbabgbobgbgbb 
□bgbgbgbobgbbbbbbbb 
dbgbgbbbbbbbbabqbgb 

Fig.  477. 


BBBBBBBGBGBGBGBaBGBGBaa 
BaBGBGBnBGBGflQBBBBBBBBd 
BGBGBGBBBBBBBBGBGBGBQBa 
BBBBBBGBaBGBGBOBGBDBGBB 
□BOBQBGBnBGBQBBBBBBBBGB 
□BGBGBBBBBBBBGBGBGBGBQB 
■BBBBGBOBaBDBOBGBGBDBBB 
BGBaBGBOBDBGBBBBBBaBGBG 
BOBGBBBBBBBBQBGBaBGBGBG 
BBBBGBQBQBQBGBGBGBGBBBB 
GIGBGBaBOBQBBBBBBBBGBGB 
GBGBBBBBBBBGBGBDBGBGBgB 
BBBGBGBGBGBGBaBGBDBBBBB 
BGIGBOBGBGBBBBBBBBGBOBG 
BGBBBBBBBBDBGBGBGBGBGBG 
BBaBDBGBOBGBGBGBGBBBBBB 
GBDBGBGBGBBBBBBBBGBGBGB 
GBaBBBBBBGBGBGBOaGBGBGB 
BaaGBGBGBGBGBGBGBBBBBBB 
BaaaBGBGBBBBBBBBaBGBGBG 
BBBIBBBBGBGBGBGBGBGBaBD 
aBGaaBGBGBDBGBGBBBBBBBB 
□BOaGBGBBBBBBBBaBGBGflaB 

Fig.  478. 


Corkscrew  twills  may  be  developed  with  filling  as 
well  as  with  warp  floats.  Two-filling  corkscrews  are 
shown  at  Figs.  479  and  480.  Woven  1  light,  1  dark, 
the  cloth  shows  two  distinct  filling  twills,  one  of  which 
is  light,  the  other  dark. 

At  Fig.  481  is  shown  a  filling  corkscrew  in  which  the 
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Fig.  479. 


Fig.  480. 


riG..481. 


aaammmunaaaammmm 
■■□□□□□■■■■□DDaa 

■□□□anBHBBDDDnDB 
□■■■■□□□□□■■■BOO 

ooaaDBBHaanaDaBB 
■■■■□□□□□■■■■□□a 

-□□□□■■■■□□DDGBBB 
BBBaanOOBBBBaDGO 

oaaBBBBDaaaaBBBB 

BBaaODaBBBBDDDDD 
□□BBBBaoaODBBBBO 

maaaaaummuDoaaam 
DBBBBaaaaaBBBBDO 
GaDDaBBBBaanaoBB 
■BBBoaaDQBBaBaoa 


'DDBBDBBDDaDnDBBD 
BDQDDDDBBOBBDDaO 
OBBOBBDaDDmBBaB 

DaDQDDBBDBBDDaaa 

-BBOBBoaaaaSBBaBB 

DOaDaBBDBBDDDQaa 
BOBBaoaaOGBBOBBO 
□□aDBBGBBnDaQDDB 

□BBaaQDaDBBDBBaa 

□□□BBDBBDQOmOBB 
•BGDDDDaBBDBBDDa 

gDBBDBBQDQmDBBD 
□□□□aaBBQBBaDaa 
aBBaBBGDaaoaBBOB 
□GaaaGBBGBBaQDaQ 

BBOBBOOOaGaBBaBB 

I 


dDGDnaBHDDODnBB 
QBaBBaaoaaBBBBaa 

BDGGaGBBBBaaDGaB 
□DBBBBGGDUGBBBBa 
BBGODaGBBBBGOOOa 
ODGBBBBGOUDGBBBB 
■BBODGGOBBBBGOaa 
□OGGBBBBGnOGaBBB 
BBBGaGGGBBBBDGQa 
□DGBBBBDaGGGBBBB 
BBGOGGGBBBBaaQOa 
OGBBBBOGGGaBBBBa 

BDaaGGBBBBaaaaaB 
OBBBBGaGaaBBBBaa 

□□GGGBBBBDaanGBB 
BBBBaDQODBBBBGGO 


■GBBGBBDBDBOBnBB 
BGBBGBBGBQBaBGBB 
BQBBGBDBGBnBBDBB 
BDBBaBGBaBnBBaBB 
BGBOBGBGBBGBBGBD 
BDBGBOBaBBGBBGBG 
OBaBGBBQBBGBDBGB 
.aBGBGBBnBBGBaBaB 
BGBBGBBGBGBDBGBB 
BQBBGBBGBaBGBOBB 
BGBBQBGBOflGBBGBB 
■GBBQBGBQBGBBQBB 
BGBQBGBGBBGBBGBQ 
BGBGBGBGBBGBBGBa 
□BGBGBBGBBGBGBGB 
QBQBGBBGBBaBaBaB, 


Fig.  482. 


■□BBOBGBGBGBBnBB 
BGBBQBaBaBaBBaBa 

BaaaGaaaBaaaaDaa 
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■□BDBGBOBBGBBGBO 
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Fig.  483. 
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•□■□BOBOBGaaDBGB 


Fig.  484. 


twill  is  run  alternately  to  right  and  left,  to  give  an  un- 
dulating effect  suitable  for  stripes  in  worsted  goods. 
Corkscrews,  particularly  the  warp  variety,  are  fre- 
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Fig.  486. 


Fig.  487. 
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Fig.  488.                              Fig.  489.  Fig.  490. 
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□aaBaaBaBaaaBDaaBDBaaoaa  BaaoaoDaaaaaDaaaao  BaBaaBoaaanBaaBBaBaaaaaa. 
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flBoaaaaaaBBOBaaaBaaaaaaa  Baaaapaaoaaacaaaaa  aaaoaoaaaaaaanaaaDaaaaoa 

■aGaaaaaaoaDaoaaaoaaaaaa  ooaaaDaaGaaaaaaaaa  ■aaDaaaaaaaaaoaaaaaaaaD^ 


laaai 


laaai 
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■□aaaaaaaaaoDBia 
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■□□aaaaaaoaaaaaa 


at 

aaBnDDi_._ 
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^aoBaaanaaaaBDDaBaaaBa 
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aaaaBaDDaaaaaaaaaaaB 
QHBoaaBaaBBaBBaBQBaBB. 

Fig.  491. 
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BDDDDBDDBQDODIBDn 
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Fig.  492. 
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Dmamaamouamammaa 
DDawaaaDBDBQDBaB 
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aaaaaBaBsaDasgBQBa 
■aaoaaoijiaaaaaoaq, 

Fig.  493. 


quently  arranged  to  produce  fancy  effects,  of  which  a 
few  examples  are  given  at  Figs.  482  to  509. 

Fig.  482    12  warp,  8  filling 

Fig.  483    12  warp,  8  filling 


Fig.  494. 
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Fig.  495. 
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Fjg.  496. 
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BaaaaaGBOBaBaBaa 

BaBGGBGBaBGBGBDO 


OaGBGIBGaBQBGaGGB 
□BGISGBDGBGBGGBGB 

flaaGBGaaaGGBGaGG 

BaBaBGBDGBGBGBaa 
BGBOBGGaaSGBGBGO. 
BaBGGaGBDBaBGBGD: 
■□OBOBGGBGaGBOBgi 


Fig.  497. 
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GaaaaaaaaGBaGaaaaoaaaa 
aGaaaaBaBBGBjBDaBGBBaa 
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BGBaaaaBOBGaaBBaGBaaBG 
QBaaaBnaaaaaaGaaaaaaaa 
□aaaGaaaaGaGanaGaaaaaa 
aaGaaaaGaGaaaoaGaaaaaG 
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aGaaaaaaaoaaaGaaGBGaoB 

BGaaQBBGBGaGiBOBGBGaaB 

BDaaaaGaaoBGiaGaGBGaaB 
ffOBoaaGaaGBBGaGBGBOBaG 

Fig.  498. 


^□□GGaQaaaaaoBBam 
OGBGonGGaGaGaGBaBsaa 
OBGnaGaGaGBGaaaaaG 
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aaGBGaaBGaaGBDaGaG 

GBaBQBaaBffiBGBGaaBG 

GGGBaBaBaGaaaaaGna 
GGGoaBaGaGaaiaaaGGa 
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aoBGaGaGaffiaBGBGGdo 

BOBGBGBBGilGGGBGBBa 
BGaGaGGBOBGaGBBBBa 

aGaQGGGGGBGsaBaGas 
■□GODiiaaDGaBBoagaai 

Fig.  499. 
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Fig.  484    16  warp,  16  filling 

Fig.  485    16  warp,  48  filling 

Fig.  486    19  warp,  57  filling 

Fig.  487    13  warp,  52  filling 

Fig.  488    24  warp,  24  filling 

Fig.  489    18  warp,  24  filling 

Fig.  490    24  warp,  24  filling 

Fig.  491   21  warp,  14  filling 


Fig.  500. 


Fig.  501. 
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Fig.  502. 
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Fig.  503. 
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Fig.  504. 


Fig.  492  .... 

 8  warp. 

8  filling 

Fig.  493  .... 

 16  warp. 

8  filling 

Fig.  494  .... 

 18  warp, 

9  filling 

Fig.  495  .... 

 12  warp. 

12  filling 

Fig.  496  .... 

 18  warp. 

9  filling 

Fig.  497  .... 

8  filling 

Fig.  498  .... 

20  filling 

Fig.  499  .... 

18  filling 
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OBaaaBBOaaaaHBoaaaaBDBB 
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BaaaaaQaaaDaaaaaaaaGaao 

aBGBDaGBaBBaBGBBGBOBDaa 

□aaaaaGaBDaGaaaaoBGaGaa 

QBGBQBaDBGBaBQBBDaaaBOB 

□aaaaoaGBaaaDBaaoBBaaoB' 
caBDBGaGBBGBGaaaaaBGaaB 
■aaaBGaaaaGaGHaGaQHGBGB 
aaaBGBaaaaGaBGBGBOBGBBG 
aaaaoaGacaaaanaGaaaaGan 
aGaaGaaaaGaGaGaaaaaioaG 
GaGaDaaGaGBGaGaaGaaaaGa 

GBGBBGBGaGiGBBOBaBGBBGB 
GaBGBDaaBGBBQBGBnBGBaGBi 
BGBGBGBGBBnaGaBGBDBGaGB 
aCaGBDBBGBGBGaaQBOaGBBG 

■GHGBaGBoaQaaBaaaaaBaBai 
BQaBaaGBBoaGaaaaBBGaaBo' 

■■GaaBGBaGBGBGBBGIGaGBa 
□■GaDBQBBGBGBBaBGaGBGBB 
GHaBDBGaGBaGaGBGBGBaGa 

OBBGaGaGaaGaGaGaGaaGaGa 

□aBGBGaBDBGBGBGBBGBaaaB 
■GBOBBGBQBGBGBBGBOBBGBa 
BGBBGBOBGBGBBGBOBGBBGBGi 
BBGBaBGBGBBGBGBQBGBBGBGl 
□BOBGBGBBGBGBBGBGBGBGBB' 
GBGBaBBOBGBGBBGBGBDBBGi 
OBGBBGBGBOBDBBGBDBBGBGB 
aBBGBGBBOBGBQBGBBGBGBGB 
BGBGBGBBGBGBGBBGBGBGBaa 
BGaGBGBBOaGaBGBGBGBaBBa 
BBGBOBGBGBBGBGBOBDBBOBG 
BBGBGBGBBGBGBGBGBBGBOBD 
BBGBQBBGBGBGBGBBGBGBGBa 
QBGBBGBGBGBGBBGBGBBGBGB 
□BBGBGBGBDBBDBQBOBBaBaB 
BGBGBGBGBBDBGBGBGBBGBGB 
BGBGBaBBGBGBBGBGBGBGBBG 
BGBGBBGBGBOBBGBGBGBBDBG 
BGBBGBGBGBGBBGBGBBOBGBD 
BBaBaaBaBGBaBaBBDBGBGBa 


•GBnaoaQQBGGaaonBDBffli 

BGGGGQaaaMGGGGBGBDBa 
GGGGGaaSGGGGBaBaBaBq 
QSGaaDGSOOBGBaBQBGaa 
GQBGSjGOGDBQBaBGBQaaiDB 
□aiGSGHBGBOBGBQGGDnaB 
GGGSlBffiBDBaBDaaDBaaDD 

GGBaBSBaBaGGGnaffloaGD 
BaBaaGBGOQaaaBQiiaaGQ 
■GBaBGaQaGGBiGaGaaaBa 

BOBGDffiasaQGQaBGaBGBa 
BQasQS!GKO«lGQGGBGBGBa 

ooQEGffiGsaaiaaEBGBGBaBa 

OfflGSGGGGGffiBaBGBOBGGQ 
GBaGGaGaBGBSSBOBGaGDO 

GiiaGaaBQBGBGBGaaaaaa 

GOGGBGBGBGBGGGGGaaiGei 
QaBGBGBGBaGlWDSOGaaaiiB 
BGBDBaBDGSGSGliGBaGGn 
BGBGBGGGGaiGllGSIlGBaffiBa 
BaBQaGGMGaGGGGGBBSBD 

BDQaaGGffluaDaGaBGBMBa 

□GDGQSQ-eGDaaBaBGBOBO 

□oaffiGsaQaGBGBGBGBaaa 

BGGDaffiaGBaBaBGBGQIiOa 
WGQGDBGBaBGBGGSiaaGti 
GffiaSBGBOBGBGGQGSiGSGM 
■GBBSBGagBaGGGIBaffiGGOa 
BGBffiBGBOGGQGGSiQOaGaG 

BOBGHGGGaQnMGfflaGnaBn 

iBGBOaDGGGSGfflGaaaBQBQ 

iBGGsiGffiaaaaGHGaBaBQBG 
'OwawaMGiSGaQaBGBaBQBa 

DsaBGaaBGfflBGBGBQBaGQ 

ggOQQCDiBBaBQBOBaaaaa 

GOGaGaBQBfflBGBaGaQaOi 
GGaOBDBGBGBQaGGGafflDi 
□  □BGBGBGBGGGGOGSGSiaC 
BGBDBGBDGSaiBQaaGGffiaC 

BaBaBaaHGBaffiGafDDaaBC 

BGBaaGGBGBQBGBaKIBQBC 
BGGDGSiOBaaGaGKBflBBGBC 
QGGQaSDOQaGQBCBMBaBG 
GGGSGfflGGQGBDBQBGBGGa 
nfflGHGQODBOBOBQBDQQGG 
ODGBGGBaBGBGBGGMQBaD 
GaGGBGBGBGBGDffiGffiaBGffl 
GSBGBQBGBQQGGIiaBOBGil 
BBBDBGBQGaafflafflaDaGGB 

BfSBaBGQaaaDBaaaDaQBG 

BGBGQGGQGBaaaaaGBGBa 

ffiGaaGaasGBaaaaBGBaBG 

aSaBaDQGOBDDBDBGBaBa 
DfflGffiGSnaaQBGBaBOBaGB 
GBQHGfflaSBGBaBDBaaaQB 

oacQGatBieBGBGBaaaGisGB 

DGGGBGBffiBGBGaaaaGfflDa 

OGBaBGaGBaGoaaaffiafflGO 

BGBOBQBGaGGaGBiaBOQQO 
BaBaBGaffiaSGGGGGBaGBG 
BGBaaBGBGfflGHGGaGBGBG 

BaGaaKaapaBGBGfflBOBGBG 

□aGffiDKGGaOGKBBBGBGBD 
GQGMaaGGQGBGBffiBGBGGG 
GBGBaaGaBGBGBGBGQGaa 
GBGaaaBGBGBGBanQGQaiB 

CBGaBGBGBOBaafflgffiaaGG 

OOBGBGBGBGGISafflaBGBGG 
BUBaBGBQGGOfflQaOBGfflaa 

BGBGBGOGoaiaBaaQaaBBffl 


Fu;.  505. 


Fig.  506. 


Fig.  500 
Fig.  501 
Fig.  502 
Fig.  503 
Fig.  504 


42  warp,  7  filling 
20  warp,  20  filling 
18  warp,  9  filling 
12  warp,  6  filling 
32  warp,  24  filling 


ti!>ic1naBBaaBGBanBGaiiQfi 

□  BGnailOBaGGBBGBGBGaB 
□BQmGKIGIMBGaGaGBGBGBa 

GiaaisaGaBDBBDDisaaaDBa 

ailGlliaaBGBBGBGBGBaBBD 
BGGWIBQBaBaBBaBGaOBaB 
BGBaBGBGBaBGGSGBGnOiS 
□HBGaBBGBGBaGBOeBGBB 
BBaBOBaBBBBGGBaSBGBG 
BGBtiGBGHGBGBBGGaBaBa 
BGBOaeaBaWGISiBGBGBaBG 
BGBQaBUSBGBtlGBaGaBBG 

BaaaaaGBaGBGBisaBGiiGSH 

GBD9BGOBBGBGBGBBGBGB 
□SGBBGBGBGBaBGBGGnGB 
BGBBaBBGaBBaaGBGGBGB 

BGBGBieaaiaBGSBsaaGBas 

BGBGBGBBGieGnGnGnflGaB 
BQBGBGBGaBaaiGBGnBaBG 

obbgbgbggbgbbgbijegbbq 

Fig.  507. 


aOBGBailGfflBQGSnHBGBIsiaSBOB 
SGBBBBIlGBBGBHIGHGSBGPBGBa 
BBDBGBGBgiailBaaBGIiBaBBGBa 
iSBGBGBGBGGBBOBBDBGBBGGBa 
ffiBGBGBGBDOBGSBGGBDISBGBaG 
BBGBGBGBBGBaBBGBBQBaaBOa 
BGBBGBGGBGHGBGBBOGSaBBGB 
GGBGilGeiGBBBBBGSBaBBGfSaeB 
aBnaBaBBGBGBDlBGBBGGBGSB 
ffiBGGBGBBaBGBGBnGBBQBBaSa 
BBGBBaBBGBGBGBGGBGBBOaSia 
HGBBGDHBGBGBGBBaBGnBGBBa 
BGSBGBHGBBGBGGIIlGilGBGBBGD 
.SOnaHBGOffiDBGiiailBBBglGBBaB 
nasOSIBGBBGBaBBaBOBGBSGSIB 
□BSaBanBGGBGnBaBGBaBaGBB 
BBOGBGilBGaiflGBBGBGBaBDGBia 
mBGBaGBGnBOaBBGBGBGBSGBa 
BGBBGGBaBBGBBaaBGBGGBDIBG 
BGBBGBaGBaBBaOBDeiaBaBBaB 
OBBGBBGGSGSBGBBGISGIiBOBGi 
PBGGBBGBSIGnGnBGGBaBBGBGB 
DBGanGBBGGeaSBOBBGBBGBGB' 

.uBBOBGnaGBisaiiGiEBGGnBgaaa 

Fig.  508. 


BGBnaaDBOBasDiiamGsoGBoaaaar 
aaaaGwaiBGaGBaBaBaGBGaaBaaa 

BGaBGBaSQBGBaaGaaGBGBGBGBa 

□BaBOBasaaGBGaaGaaaGBGBoaa 

SBanGBGnGBGGBGBGBGaaaGaaaB: 
GBGBGBGBGBGGBGBGBGBGISDBDCr 
OGBGBGBGBGBGBGGBQBiaaaBOBan' 
GBOGBGBGBaBGBGBaaBOBGBaaaa 
GaaBGGBGBOBGBGBGBaOBGnanaH 
OBGBGaGaBOBQBaBaBPBGGBGBDa 
BGBGBGGaaaGBDSaBGiaGBGBGBa 
BGBGOBGilOBGaDBaBaaBaBGBOBD 
■  □GBaBGBGBGaGaGaBGBGBGBpBa 
□BGBGBGBaBGBGGBGBGBUBGBQBD 

□BGaanGBaBaGBaBDBaBGBOBaaB 

BOBGBGBGBGBGaBGBGBOBOaaBOa 

BaBOBGBDBGBaBaGBGBGBOBaSOH 
BQOBaBGBGBaBGBaGBGffiaaGBOn 
OBGnGGBGBGBOBDBGBGGaGBaBaa 
OSPBagBGGBOBGBaBGBGBOGBa^B 

Fig.  509. 
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Fig.  505    23  warp,  69  filling 

Fig.  506    20  warp,  70  filling 

Fig.  507    20  warp,  20  filling 

Fig.  508    24  warp,  24  filling 

Fig.  509    26  warp,  10  filling 


INTERLOCKING  TWILLS 


These  twills  are  formed  in  two  ways : 
1.  By  interlocking  a  twill  with  itself,  one  draft  of 
this  twill  coming  on  the  even-numbered  threads,  and 

Fig.  510.  Fig.  511.  Fig.  512. 

!SRP!!?^RSS!2R?^!P!P  ■□■DaaooaaaaaMa 

P!?^SS!SRP^!R?^S£!SR  ■□■■□□■■□■□■■aaa 

SR?^!?^^2S!SR?^!P^?^S  ■■□□■■□■□■■Doaaa 

?!SS!5Rrl!n!nSS!SRr^  □□■■aDaaaaaoaaaa  □□BaaaDaaaaaaaaa' 

Pn?!PSS!SRR!^P^SS  aaaBBDaaaoaaaaaB  BaaaaaaaDaanaDaa 

»5SRnSmn«!SRrn!  □BBaaBBBBBDaBaDD  □BOBBaaBBOBOBBOD 

!^5P^P^SS!SRR!?^F^SS!  BBaBaDBaDaaBaaaa  □aBaaaaaaaaaaaBB 

£5SRP^SP??^£S5£RR!?^  aBaaaaaaaoDaaDOB  — BODaaaaaaaoDBBaB 

■■■2S»RrnSrnP!SS!S  BBaoaBaaDBBaBBDa  □BaaBaBaaDaaaaaa 

5SR?^!RPSS!SR?^SPP!  BaaaaBaaaaaBaDaa  BoaoBaaGBaaaaaaa 

?^?^SS!SR?^!?^PSS5SR  aaDaaaDaBaaBaaaa  aaBaaDaaaaaaaoaB 

^^■■■■■□^■□□■■■■■S  □□aaBBBDaaaaaaaB  BaaaBaaBaaaaaaaa 

rnSS5SRo!rn!^SS!5Rn  BQDaBaaaBaBBaaBB  oaaaaBaaaaaaBaaa 

R?^5P^RSS!SRn5r!nS>  □aaaaaaaBaaaaBBB  BBaBDaaDaaBOBOaa 

SS!SRP^5P^RSS52RPS  □□aaDoaaaaaDOaaa  aaaaaoaaaaaaaaaD 

■aaaoaaaoaaaBaoa  aBBaaaaaaaDBBBBa  QaaaaaaaaDaaaaaB 


■BaBaaDDBBBBBoaaoa 
BaaoaaaBaaaaaaaaaB 
oacaBaBBBDDaaaaBBB 
□□aaaaaaaaaBaaaaag 
BaaaBaooDBBBaaaaaa 
aaaaDDDaaaaaDoaoBB 
aaoaaaaaaaoDaaaaaa 
□□□aaaaaooDoaaaaaa 
□aaaaaoaGQaaaaaoDD 
aaaaDoooaaaaaGDnoa 
aaaaaaaaaaaDGooaaa 
OGDaaaaaaGGoaaaaaa 
□□aaaBaGGGGaaaaaGG 
aaaaaGGGGaaaaaaoDD 
aaaaDGGaaaaaooGaaa 
aoDOGaaaaaaDaaaaaa 


Fig.  513. 


□aaaGaaaDGaoGaGBGaGaa 
□aGaGGGGOGaaGaGaaaaaa 
□aoGGGGGQaaaGaGaaaaaa 
GOGGGGaaoaaaGaaQaaaaa 
GGGOGaGaaaGaaGaQaGaGG 
GGGaGaGaoaaQaDaGaaaGG 
GaGaGaGaaGaGaGaGGGGGG 
GaGaaaaDaGaoaGGGGGGGa 
GaoaaGBGaGaGOGGGGGaaa 
aaBaBGBaBGDGoaGDBQaaa 
aaBaaaaaaGGGGGaaaGaaa 

BaaGBGaOOGGGaGaGBGBBG 

aGaGGaGGGGaGaGaGaaGBG 

aOGGGGGGBGBGBOaaaaDBa 

OGoaaaBGaaaGBBGaaaGBa 
□GGoaGaGaaaaGaGaGaGDa 
□GaGaGaaaaaaaaGaaaaGG 
aGaGaGaaoaaaoaGGGGGGO 
aGaGaaaaaaGaGGQaaaGaG 
aGaaGaGaQaGGGGGGGaGBa 
aaoBGaQaaGaGGoaaaaGao 


Fig.  514. 


aaaaGaGGGGaGaaaa 
aaaaGaGGGGBGaaaa 
aBGaoGGGaGaaaaGa 

. BBGBGGGOaGBBBBOB 

GBGaGGaGBBBBGBan 

GBGaGGBQBBaaoaaa 
QoaGBaaaaaGBOGaa 
GGaaaGBBaaaaoaaa 
GGaGaaaaaaGGGCBG 
ggagaaaaaaGGGGao 
aoaaaaGaGoaGaDaa 
aaaaaaoaaaDGai  laa 
aaaaGaGGGGaGaaaa 
aaaaGaGGGGaGaaaa 
BBGaoGGoaaaaaaaa 
aaQBGaaGaoBBBBGa 
I 

Fig.  515. 


HaaaDGGaGQaaGaaHGDoaaoaa 

□GfflGQDGGGGQGaaGGaHGGGGGa 

QaaaBaaaaaGaaoGOGGGBaQOG 
aaGGaQsinGaQQoaGaaDGGGHGa 

□OGGGGGaSliGGQaaDaGQQGaaGB 

ocsaDaaGQaoHaGaDQaaGGGOGa 
OGaHaaGaQaQaiBGDaaGQQGGGG 

BaaGaKGGDGOGQOMiGQGaaaGaa 
GaaGGGJSDGDaGaaGBGGaaaGG 
oaaGaGGaGMGDaGaQaaaiGGaaG 
aaQaGQGGGaGKaaaaGGGGBGGG 

□GaaGGGGGGaaGKGGaGOGGGlia 
GDDGOGaGGGaOaGaGGGGGaGga 

□oGGGoaGaGGaGaaaGGaGGQQG 

BGBGBaaGGGGGOBBaaBGBGBBG 
BaaaaGGGGGGBBBGaGBGaaGBG 

aaBGGGGGoaaaGaGaGaaaaaaa 
aGGGGGGaaaGaGBGaBGaGaGaa 
'□aauGaBBGaGaaaaGBGBaaaaG 
□GGaaaGBGaGaaGBoaGaBBGGO 
oaaaGaGaGaaGBGaaaBiGGGGG 
BaGaGBGBaGBGaGaaaGaGGGGB 
□aGaGBaGBGBaaaaGGaGGGaaa 
aaaaaGaaaaaaBGGOGGGBBBGa 
□aBaaGaGaBaGGGGGGBaaQBGB 

BGBGBGaaBGGGGGGBaaGBQBGa 
BGBGBBaGGGGOGBaBGBGBaaaG 

BaaaBGaGaGGaaaaaGBGaaGBa 
■aBGaGaGGaaaGaaaDBaaaGaa 
BOoooGaaaaoBaBaaBOBDBDaa 

Fig.  516. 


fflanaaaQQQGGGaDGGDaQDaaDHQD 


fflGDQaBaonGaaDDGo 

□GBOGGG^GGOGGGGa 

GGGGiBaaGasiaGGaGG 

□GGGaGSGGaaKaGGG 

BGGaaGOGsanaaHQQ 
GGGGGGGGGSiaGGGg 
GBQGOGGaaGGGIHaGG 

QGaSGaaaaaGGGGSG 
QGaGaGGGQaaGGGoa 
oaGGaaaDGGGGGGaQ 
GGGGGaaGGGaGaaaa 
aGGaGaaaDGGaGQaa 

aGBGBaOBGBGGGGGG 
GGBGBGBBGBGBGGGG 
GGGGBGBGaBGBGBGa 

GGGGGaaGBGaaaaGB 

GaGGGGGGBGaGaaGa 
GBGBGGGGGGaaBGBB 
BBGaaaGGGGGGBGaa 

BQaaoaaaGGGaaGao 
BGBGaaaBaaoaGGGa 
GoaaaGaaGBGaGGGo 

GGGaaGBGBiGBGaGD 
GGGGGGBGBGaBGBGB 
GaGGGGGGBGBaaaDB 

aagaGGGGGGaaaaaa 
aaaaGaGGGGGGaGao 
jiGBaGaGaoGGaDaaa 

Fig.  517. 
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aGaKaafflaGaGGGGGGGOGQGGGGGO 
GGGDGBDGaGGGGGGGQGaaGGGaaC' 

GaaGaGGHaGBaaGGGGGaGaaQaaa 

GGQGGGGGGKaafflGGGGaGQGGGGaa 

oaaGaaaaaaGBGOKQGGGQGGaoDa 
agaQaaQgGQGaQBGaffiGaaGGDDaQ 
GOGGGGGiaGGaaGaaKGaiaGaaQGoa 
DGQGGaaGDGaaQGGGGJcaaHaaaaQ 
OGaGaGGGaaGaaaaaaaGHGGBGQg 
GGaaGaaGDanGGaQaGGGaassGGLsa 
GQaaaGaQaaGaGGaaaGGGGGGGQG 
aaQGoaaGDaaGaGGaQGGaGOOGGa 
BOaaGiiiGeiBaaeeGaasGoaaGaBsiaa 
BSEgGasGGBiiGisiaGaGaaGisBaaeGG 
aGGSOisaaBgiGGBiiioaBiBGOBaaaiaa 
□OBSQgBiaosaoaagaiGaBoaiiaoBs 

gnGglBQaeOGBllOGBSIOGBKGffiBaBG 

BsgGBBGaBGBOoiHnaaGBnGGaaDa 

gsaGBSGOBfflDQBBGGBSGSBQaGGn 

GGgMGisBoaGGnGieaGBaiGGawoQaH 
agBjsoaaaaaaiiaoanGffiBaBGGnGag 

BSgSBGBgQSGSBGBaiGGBHGGBSGG 

BSGGaagoBgBQaasGsiBGBGGisaseBu 
gxaGBaGSGaaaanaaaiiGGBsaGBs 
ogasGGBBiGDasiaiiaoBGasaaiaGBM 
BgBGaaiasaaBiGaasaGBSGOBaois 
BaaganGoanGiiGBGaaostiaaBiiiGG 
aaGUGKBGasGGaaiGGBsnaaiiosBG 

Fig.  518. 


108 


A  HANDBOOK  OF  WEAVES 


amouamnuamamamaaaoaaaaam 
□□□■oaoaoBaaoaHHHaBaB 
■□■□■□■□■□■□■□■□□□□□□□■a 

□aaaaBaaoaaBaiDaaaDaaBDB 
□aoaaoaBoaQBBiBBBaaaaaaa 
aaaaaaaoBaaDaaaDaaDDaaaa 
aaoaooBaaaBBaBBBBBBBBaDa 

□BOBDBaBoaaaaaaaoaaBDaaB 

□□□□□BOaOBBBaBaBBBBBDOaa 

BDBaBaBaaaaaDDODaQBaaaaa 
□□□aaaaaflaaBBaBaaaaaaaa 
□BOBaaDaaaaaaaaaaaoaaaaa 
□□□BaaaBaBaBBBBBBBoaDBoa 
BaaaBDaaBaaaaDaDaaBaaDBD 
□□BaaaBBaBaaaaaaaaaDBaDa 
□aaaaaoaDoaoaaaBaaaaaaaa 
DioaaBaaaBBBBBBBaaaaaaaD 
aaanBDaaaaoDaaBDaaaaaaaa 
aDDoaBBBaaBBBflaaaDaaoDaa 
□BDBDaoaoaaaaaaaDaaaaaoa 
□oaBaaBBaBBaaaaDaaaoaDOB 
aaaoaaaDaaaoBoaaaaaDaaaa 
aoBBaaBBaBBaaaaaaaaaaaaD 
□BQaaooaaaDaaBaaDBDaaaDB 
□BaaaaaaaaBBaaaaaDDaaBoa 
BDaaaaaaaaBaBaBaaoaDBoaa 
BaaaaaBaaBBaaaaDaaaaBaga 
□BaaaDDDaaaaoaaaDBOBOBQa 
aaBBBBaaBBaaaaaaaaaaDQaa 
BDaDDDaaBDBDaoaaaaBaBDBa 
BBBBBBBaaoQaaaaaaDaDaaaB 
□□□□□aaaaaDaDflDaoaoBOBDa 
BBBBaaBBaaaaaaoaaaaaDBaa 
□□□□□aaaaaaaBDaDaDBaaaaa 
aBBBBaBDoaaoaDaaaaaDBBBB 
□□□□□BaaaaaBaaaaQaaBaaaa 
BaaaBaoaaaaaDDoaaDaaaBaa 
□□□□BDBaBaaaaaaaaaaaaaaa 
BaBBaaaoBDaaoaaoDaaBBBBB 
□DoaaaoaaaaaaaaBaBaaaaaD 
BBBBDaaaDoaDaaaDaaaBBaaa 
□□BoaaaaaDBaaDaaaaBaooaa 
BaBaaoaDaaaaaaaDaaaaBBaa 
amamomamomanamamamDoaaaa 
aBaaaBODaoaaaaaBaBBBBBBB 
aDBDaaaDBDBDBaBaaoaaaaan 
BoaoBoaoDDaaaaBBBBaaBBBB 

Fig.  519. 


□SBQDaaaaDODDQQDDODODDQOaODDDDaDODDDDOnDODaanaDHO 
BOQSlDaDDDDODnDDQDDDaDBOQQDaDQDaDDDDODnDaODDDDaDD 
□□HDDfflDDaDQaaDDaDODDODaDDDDDOaDDaDaDDDDDDDDDaDOa 
□□□□HaDfflOaODDDDaDDDaaDDDDDDDDaDDDDDDDaDaDDDDDQDa 
DOQDOQKQDaiDQaQDaDaOODQDQDDDDaaDQaaDaBaDaODDDDDaa 
□□DanDDDXGOSiQaDDDDDaDDaODDDDDDDaDDaDQDDDaDODDaaD 
□OaDDDOaDQJCDDSEODDDaDDDaaaDDQDnoaDDaDDDDQDDDDDaaD 

□  □aQDDDODQDDQiDaaiODDDQDDaDDaDQDDDDDaDDDOaDDDDDDDD 
□□□□DDaODQDaaDMDQISaDaDDDDaDQOaDDDDaDODQDDDDODDaD 
aaaDDODDDGaDaDDQKODSDDDDDDDDDDOQDaDOaQDDDDQDDQOa 

DDDQaDDDDDaoDDDDaaaaafflaoDDoaDDDcioaoDDaciDaDDoaQDD 

□□□□□□□□□□□□□□□□□□□□8DDaSOOOOOaDQaDaODD(JDaDDDDnDa 
□OOOaDQaDaODDaaanQDDDDHQOfBaaDaaDDDDDDDDDDDDDDQDa 

riDaaaDDnaoaDODDnQDDaDDDDecaDffiDDDODDOoaDQDaDDaDaDQ 

DQOCDODDaaDDDanaaaDDaDDODQSDaSBDDDDDDDDDDDDODDDDD 
nDQDCGaaaaDDaDDaDDaaaDDDDQODKQOSeDDnDDDDODDDOaDDQ 

□□□□□□□□□□□□ODDaODDaaaDDDDDDDODOKDaBDDDaDDDDaaaa 

oaoaoaaoDaaaDaaaoaaoaaaaaaDooDaaaa^aomaoaaoaaaaa 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□aOQDDSBDDBnDDDODaa 

□  □□□□□□□□□□□□□□□□□□□□□DOQDOaonDDaDODOaSiDDSlDDQDDa 
□□□□□□□□□□□□DDDaQDOaDDaaaDDDDDDDDOQaDQaOXaDMIDaDa 
□□DaaDDODDDQDaaQDaaDDDQDDODDDaQDDOaDQDQDaOKDDfieDa 
□□□QaaDDDDDDDDODDDDDDDDODDDDDDaDDDOODDDOaDaoeiDDM 

BBBBBBaBDBBDBaBaBBBaBaBaDaBaaBBBBBBBBaaaDaaaaaaa 

BaBBBBaaBDBaBaBBBBBBaBaBBDBBBaBBBBaBaBaaDaaaBBBB 

BaBaaaBaBBBBBBaBaaBBDaBDaaBBBBBBaaciaaaDDBQaBBBBB 
BaaaaaaBBBBBBBBBBBDaBDBBaaBBBBaaaBaaaDBDBBBaBBBa 
□BaaaaaBBaaaBBBBaaBDaaaaaaaBaaaaDaDaaDaBBaBaBaaa 
aaBBBBBBBaaaBaDaBaBBaBBBBBBBaBaDaaBaBBBaaaBBaBaa 
BBBaBBaBaaBBaBBaaBBBaaBBBaaaDaaaBDaBBBBBBaaaaBBa 
aBBaaBaaBBaBBDaBBBaaaBaflaaaaaoBDaBBBBaBBaBDaaaaa 
BaBBBaBaaaBaBBaaBBBaaaaaaaaaBaaaaaBBMBBaQBaDaaaa 
BaBBBBaBBDBBaBBBaBBBaaaaaaBDBBBaaaBaaBaaBDBaBaaa 

BflBBaBBaBBBBaBBBBBDBDaaDBDBBBBBBaBaBGaaaBBaaaaBB 

BBaBBaaBBBBBBaBBaaoDaaaaBBBBaBaaBBOBBOaaaaaaaaBB 
□BBDaBaBBBBBaBOBGDaaaaaaBBBaaaaaDBBaaaBBaBaaMaaB 
BaBBBBBaBBaBQBODQaBaaBBaaBaaaBnBBoaaBBBBBBBBBaaa 
BBBaaBBBBaDBaDnaaaBBBBaBBBBBaaaaBaBaBaBBaaBBoaaG 
BBaBBBaBaaaoaDBaaBaBaaaBBaQBBQaaaBaBaBBBaBDBBoaa 
aBBBaBaaaDaaBOBBBBBaaaaaaBBaaBBBaaBaBBBBaaaaaaaB 
aBBBaBDaaaBDaBaBaaBBBBOBBaaaaBBaaaBBBBaBaDaaaBaa 
BaaaDDaGBDaBBBBaBaaBOBaaBBaBBBBaBaBBaBBaBBBBaaaa 
□BDODoaoaBaBBaaaaaaaaaBaBBBBaaBBaBaBBoaBBBBBBaaa 
□□□□aDaBBaBBaBaaaaBOBBaBBaaBBBBBaBBaaaBBBBaaaBaa 

□□BOBBBaBBBaBBDBaaBBBBBaaBBaBBaaBacaBBBBBBBaOBaa 

aoBaaaaBBBaBaBBoaaaaBBaBaaaBaaaaaBBaaaBBBaaaDaDa 
aBBBaaBBBaGBaaaaBBBaBaaaBBaaaaBBaaaaaaaaoaoaGuaa 

Fig.  520. 


Fig.  521. 


Fig.  522. 


Fig.  523. 
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4   1  1 


3    1  2 

aGBiiGiBaaasaaiaaaii 
BaamaHBGaGaaaoas 
BsasoaaiiaiiaGBHaB 
BiiiQSiaGGaDGBGaeas 
GfsaGGBianaDBKawaa 
□oiaaaGaQaaBMaitiaa 
GGGEsaaiaGaaBaffiaGaffi 
■GOGGGaaaasanaDaa 
OlaaiiiBOBffiaaiaGGSBS 

ODGGBQaiBQiSBGaGGG 

nnaaasiasGGDSBHaa 

SGBGBKIGaBBQGaaGBG 
GBUGSGGGSBfiaaaB 
aGBiWGHiaGGQGGBDBS 

(9MG»jaGGffiaiaGBSiaai 
aisiGuaGGGaoaGBiiaii 


1    6  }  

3  3  2 
aGGBBGBBBBGBaGBG 
GGGuBGBaGBBBBGBB 
GBBGaBBBQBBGBGGG 
aaBGBBGBaBBGBBaG 
BGBBaBGBBGBOGGGB 
aGaBGaaaBGBBGGGQ 
BaBBGaBGBGOGGBBO 

aaaaaaBGBBGGGGBa 
aaaaaGaGGGaaBGaa 

GaBBaGBBOGGGBGBB 

GaBGaGGGGBaaaaaa 

BBaGaaGaGGBGBBGB 

BGaGOGGaBQaaaaaa 

 iDGoaBGr  

 jaar 

■□QGGI 


5  1 


1  1 


1    1  5 

aaaoaGGBGiiaGBGaa 

BBBSBMaijlGSBGaGais) 

GaGaatBQB'iQaaaBGaD 
BifiBiiGHioaBBGaaBiiaa 
□□GiBGaGaaaaGGGGa 
BsasGiDBQBaaaiBiiaa) 
asBasGaaDaGGGDGGfi 
GgsGsaaaaBiiBBiBiiaia 
DMaaaGaaGODGGBais 

□ilBGBGBSlBiSailGISDIl 

aQBaaaDDQaGMGisGa 
aGBaaHamaiiGJaGLijBG 
BaaaDGGGGiSGiiaGaG 
aoasBsiaHGaiaxBOBG 
BCGaGGGHiGaGaaGBa 
BaasasGiiGgiaaBGais 
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1111  11 

SeafiiGeasGiiBiiaBBiiGSBGaiiao 
iiGiiBffiGflBiaaiiasiGeiBGBiiaGBp 

GeBeG(!lB:siD[ilBnQaiBGBEiBGBaiOB) 

BSGisBisGBariiGSaaBisaaasiuiiBa 
GeiaiiGBBBO[iaGB«iaaBaiGiiaiiG8i 
aaiGKBiioffiBGBsaaaaiGiBaiiGffiBn 

OSlBillGaBGaaaGBiiaaBilGlilBBGB 

BiiGiiBGaaaoBSGaBiiGiiBaBGaiaii 
□SBaisBOBBaaiaaaijaaGaBBGn 
BGBiiaGBeGisaBaijBflG^aaiGiiiBG 
BiiaaaBGiiaiiGffiBiiiaaaaGDaaBS 
aaBSOiiiBBasiB!«:aBasGSBGaaaQ 
BSGwaseoieaiiGSBiBGnBGBBaaBB 
aH^aasGsaffiGeaeGeaGBSBGBSGi 

BWOiSBSGBBHlGiiaGaSaGBBGBSI 
GSIBSaBBBGBflQaisaGBBGffiaBaffi 
■SalBSGBBGBBaGBBaBaiflGBBB 
DiBBGBBOBBBGaffiGBBBGBBBQX 
BlGBBaaBBGBBaaEBBGnBBGBBB 

□BaaaBaaBnaBBeGBBBGBBBaB 
aGanaoBBaBBBGBanGBaBGBBG 
BisaaaaGiaflaanBaaBBBGBBGaB 

BOaMGaBBGSaBanBBGBBGBBBO 

■aaBanoBBBanaBasBGBBBGaa 

Fig.  524. 


3  1  

GKBBGSJGBBBaBGSaiilDIfel 
BBaGGffiBGaaGGBaBGGB 
BBaBGBBBGBGBBBGBGB 
BaGBBGBSGGBBaaGBBG 
-GBGSIBSGBGEaaiGBGBaG 
GBBGaaBaGBBaGGHiaGBB 
GnaBGBGBBBGBGBBaGB 
aGaeGaBBBGGBBGBBGG 
BBGBGBBBaBGBBIiSGBGIB 
aBGGBBBGGSiaGBSGGBB 
GBGKBBQBGIBBeGBanBB 
GGBaBGGBBOBSGGaBBG 
GBBBGnGBBllGBGffiBBaa 
BliaGGSlBGBBaaBBaGaB 
BnGBGBBBGBGBBBGBDB 
aGGBBGBffiGDBBBGOSBG 
GQaQDGGGGaGGGGGaGG 
GQaGGGaaQGaQGGOGDD 
GGGGaQGOQOGGGGQGGG 

BaoGGQaaDQaaRiaaaaG 
GQBQDaaGiiDaaDGffiGaa 
GGQafsQaaaafflaQDaaaa 
GaoGGieaaaBGaGSiGGaG 

QGQBaGGBDDGBQaaHGQ 


Fig.  525. 


3  114 
GGGaGGBBaGBliaBGBGXBGBaiBG 

GGGGaaaoaaGBGBaaaaBBBoao 

GGBBBGBBGlIGBaBaGaBBGGaGD 

aBaGBBaaGBGBBGBsaaaGGGaG 
BGBBaaGaaaaaBBBaGOGGGGBB 
aBGBGaGBBGBaaQaGGaGGaMaG 
GaoaaaaGBBaaGGGaGaaiiaGaB 
GaGBBGaaaaGGaGoaafaGBBGia 

GaaGBBaGaGaGGGBIBBGBBGllGB 
aaBBBOQGQGOGBHaaailGBGBGa 
aaBGGGGaGGBSBGBBQBGBOBBO 

BGQaGGaGaaBaaBaaGaaBBaai 
GGGGaaaaaGaBGanaoBaaasiaa 
aGOGBBBaanGBGiiaaiBoaaiaGaG 

aGaSBOBBGBGBaBBGBaBGGQGG 
BBBGBBGBGBGaBaBBBaGGGGaG 
BGBOiGBOBGBBGBBBGaGGGGGaB 
BBGaGBGBBOaBBGaaGGGaBBBG 

GaGBGfiaaaaaaGaaaGGBBBaaB 
GHaaaGBBBaaGGGaaaBBQBBGa 

aBBGBaBGGGGGGGBBBOBBGaGa 
BGBBBGGOaaOaBSIBOBffiGaGBGa 
BHBGGGGGGaBaBGBaQaOMQBBa 

BaGGaaGGBaBGBaGffloaaiiiaGBM 

Fig.  526. 
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the  other  draft  of  the  same  weave  coming  on  the  odd- 
numbered  threads,  Figs.  510  to  520. 

2.  By  interlocking  two  twills,  bringing  one  of  the 
weaves  on  the  even-numbered  threads,  and  the  other 
on  the  odd-numbered  threads.  Figs.  521  to  539. 


fflDmDDDDffiaDOaODDffiDDDODDD 

aQsoDDDDaDfflODoaaaaisDDDaa 

□□□□■□□□□□□□fflDDDaOaDKDDD 

□□□□□DfflaDDonDaBoaaQDaoHD 

QHaaDQDSSDDDaDKDDDDDSSDDDD 

□□□^□□□□□^□□□□□xDaaDa3«Da 
□□□□QHaDaDDssaDDoagDoaDQit 

□□□□□□□□aDDDDDDanDnDODDQ 

□□□□□□□□□□□□□□□□□□□oaaDG 
□□□saiiBaanasBaBaiaaaaaaiBai 
□sBnaaananBOBBiianaaBiiBSiaa 
■BBaaaasBQBSDaaoBseuiaaDS 
BaDSDSBaBaanaaBSBaaaoaBii) 
□naHBaBnaaaoBflBaoooiiagBD 
ammommamaDummmaaommmmaam 
BOBnaiaaaBsiBsaaDaiBBaaaiiae 
BsanaoasBBiaaasiBiiiBaaaiaaBa 
nnaoBBBOiaaaifiBaiBODKiaaiBgBK) 
iDaBUBsaaasBHBDaaaBBDBBQi) 
BSBxoaonaaiBooiiaisBaBHaBaa 
anaDaaasBaaisasaaasiaaioaBg 
□□□aaagBDaiiaaiaaaiiiasaaaiiBa 
□■aaaoasaBaaaiiianaaiaiaBioS 
amaaDnoBBaasoigaDBaiBiiaaait) 
aoanaaaDBHanaaaaianaaanaei 
□iianaaBEiaaaaaaBiioaaiiasBa 
□HBDBiiaaDDasaaiaaDiiBiiaaBHi 
Baa»a»aaBtiBHaaai«iaaaaaa)OH 

gsasoaaaaaaDDiaaiiaaaiiianaa 
aioDBieaiiiauasBSiBaaiiiaaaaBi 
□□ananaaauaiiaaDaDsiaaBsai 
BiiaHDaDstBaaaaaiaifiBaasiQaaa 
.aaaaasBasaaaffiDnaDBiiiDaDaasi 

Fig.  527. 


□□□■□□□□□□□□□□□□oaaDQaaa 

□□□□□BDaDDDaCDDODaODDDDa 
H?=^FiF^f=i?^SMr-irnnnnnnnnnnrinnnri 


LJlJl_ll-JLJLJLJLJLjmi--)l--lLJUJl-JLJI^I_JLJLJLJl-Jl_ll_J 

□□□□□□□□□□□^□□□LIUDDODDaD 

□□□□□□□□□aaoaiftDoaaaaDDDD 

□□□□□□□□□□□□□□□HDOQUaDQa 

□□□□□□□□□□□□aaDooffiDaoDDD 
□DaaDaDDDaaaooQQDDDffiaDQQ 
□□□□□□□□□□□□□□□□□□□oanQD 
□□□□□□□□agDanaaaDDDDDDDB 

□□^□□□□□□□□□□□^□□□□□□□□D 

□□□QtsDaoDDaaDDaossaaaDDDO 

□□□□□□□□ssDoaaDDaaaDDSDan 
aoaoaoaaoaxaaaaaanaaQDHQ, 
□BBOBaaDDDaaaaaoBaaiBOffiDa 

BDBDBnDDDDDDBDBDBBDaaBDil 
BDBaDDaDDaBaBDBfflaBDiiaBBD 
BDOaaaDDBDBDBfflDSlOBDBBDBD 
□□□□□DBDaaBBDBDBDIiaOaDBD 

■□■S)DllDBQBBD«DBOanDDDD«D 

■BSBCiHnMBDBD»aaggaag«D»D 

OBDBDllBDBD»DDC)DOaO"D"D"SB 
OBBDSD«ODDaDDa"Q"aBBaBQffl 

■■□■□■□□□□□□□■□■□■fflDMQHDsa 

■□■□□□□□□□■□■OBHafflDBaifiMQ 

Fig.  528. 


BnannDDDsiDnaDGOQBiaQDaDDD 
□n«Di-iDaaaDBaQDDDDD*QaDDQ 

□nULIliLVJOQaDOaDODDDaaBGOD 

iJDLiDrjnwaoDDQGDwaoaGDaafflO 
ijs«Gai  jGuxaGcoaxDonaaxGDao 
I  i'.iL3xrjGGGa»aaDaDs«OGGDa8«aD 

UGQGGSSGGOODtSQGaaDKDGDQGS 

QaaaGQaQOGaaGGDQGQQoaaQa 
aGGDaaaaaaaaaGDaaQQQQQGG 
DGanaBaaaBaaaaBBGBaaansa 
DaGBaoaGGBGGaGaBaoGDBliao 
■BaaaoQBHBOGHBDBaaGaasinG 

DBBDBDafflGGHQBBGGQGBfflWDaQ 

GnaoaBaBGGHBGBaGGwaaiaaaB 
aGaaG«aDaaBiiGaQaa«aaQaG« 
aDGsaaaiaaafflawBGDBiafflDaBBaM 
aGaBGDaoaBaQaGaBaGGaaaao 

GBBBGGaaGBaGOBaBGGBaGaaO 
GBGGaaaBGGGGBBaGGGGBaQBO 

BBOGaBGBaaaaaBGGBBGBaDGB 

□GBGBBGaGGBflBGaGQBaaaaGB 

GGBaGBaGaBBHaaBBGBBDGaaa 
aQaBOGGDaBBDaaaaaaaGGaao 
aBQaaGGBaBaaaBDaaaananaa 
aBGGGaaBaGGGDBaGaGaBGGaa 
oaaaGBaBaGaaaaaaGBaaGaaa 
GaoGBBaaGGGBaGaaDBGaaaaw 
aGaaaBGaaBGBBGaBaaaaaiiGa 
DGaaaaGDaaaGBGDaiGGBGaaGD 
GflaaGGaaGBaGGaaaGGaaGSao 
aaaGGGGaaQBGaBOGaaaaiaaGU 
BBGQaaGaaoaBBflDGaBGBaaaa 
aGGGGBBQaGGBaGaGaaaaaaaa 

Fig.  529. 


HaoaGaQaaGDQBaaaaaGGDoaD 
DDBaoDGGaGaGaafflGGQaQDooa 
DDGaaaaDGGGaoaGGBaaGaaaa 

aaGaaaBOGDGQGDGGGQaiDGGGa 

□□GQGaaaaGDaaaoQaDGGBGGQ 
aoGGaGQDGaaGGaQGGaaaaGfflD 

DHGGGQDCDSaOGGaaOKaaaGGG 

GGDJiGaGQGaGKaGaGaaaxaGQG 

□GGGaSiDaGDGGQKaaGGGaaXGQ 

aGaDGGGMQDQGGaGsaaGaaQaGK 
□aoaaaaaGGoaaGaDGGOGGGao 

aGGaGGGGQQOGGaOGaGGaQGGG 

DaaaBaDBaGacasjaaaaaGBaBB 

GOaBGBGGaoaaiGBaaaGGBBKBG 
□□aaOBBGBOGBGBBGaOBBBBaG 
aBDBaoaOBBGaBOGGQWBBBGGG 

aBGnaoaaaBGBaaGaBBBBGGoa 

□BGGBOaaaBaaUGGBBBBGGOBai 

GBaoaDaaoBaGGoaaiBBGaGGBB 

GGBGBIiGKBaoaaBaaBOGGBHGa 

aaaoaBGBaoaaaBaaooGaaBGB 
aaaBGBaGGGananaoGDBaGaGG 
aaGaGnaGOGBBaBQaGGaaaaaG 
asaaBOGGGBanaGGaa&aaaGBG' 
□BGBaaGQaBaaoaaaaBGBaGaa 
□■aGGGanaaaaaGaBaaaGaaaa 
GBaDGGaaaaoGaoaaGaaaaGGB 
aaGGGnaaaooGiaGnaGaaaaoB 
BOGGaaaaaGaaaBGHaGaGOBGB 
□□aaBaaaGoaaanDGaGaaaaaG 
□GaBaBaGGoaaGHaaaaaaaBaG 
□saBaaaaanoBGoaaaaGBaaGG 
aaaaGGGGaaGBaGaGGaGaaGGG 
aaaGaoaaGBaGaoaaaaaaGGGa 
aaaGGaaaaBaGaaaHaaaGGaaB 
aaaaaBQBGGaoaaGaaGGGGaaa 


Fig.  530. 
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aDaaQaGGQaDGBGaaaaGGGaaa 
QGSioaGoaaGDnaGMODGaaaGGa 
aaaQMQDGaQaDGaaaKoaGGGaa 
aGDGGGBDGGQonaaGaaaQGGao 
QaGGQQaafeGGQauaQaooQsioGG 

GGGGGGGGGanGGaaGGDaGGGMG 

GHQaaaGQOstaaGQaoQsiOGDGQa 
GGGKGQGaQaGscaoaoaopKQGGG 

GGGGGSGQGGDaGKGaGOGQGSGG 

aaaaaQGBGGGGaGGKODaGGGGK 

DDDDaGGDaaODGGGDODODDDaG 

aGDaaGGGaaGGGGaaaQQGGQaa 
GOGBaaaGaGGBGBGaaGaaasGG 

GBGRGGaGBIEaiCGGGaGBaaaGaG 

GBBaaGBGOBQXGGaDaaaaGaGG 
GseGGaGBiiBBGaGGGBaBaGaGaa 

affiBGBaGBGaGGBGBIIBBOaGGGa 
GGBGaBBBaGGGGBaBaGBGOBOa 

BaaGoaaaoGaaaffiBEGaaaaaaa 

BGBBaBOaGGGirBaBDaaGaGBaG 

BaGnGBGGBGBBaBaaGGGaaaBS 
aBBBagoGGBB&iBGBaGBOijeaGaa 
GseGBGaapaaaBGGaaGaBBBGflG 
BaGGGGaiaaBaaGGSGBaGBGaa 
GaGGaaaBaiaGGGGBaBBGaaoa 
OGGGGaaKaaaGGBGnaGaGBaaa 
GGBGaaiiaGGGOGBBisaGaGGaGa 
GGGBa:«;aGaQGaGaGGBGa9iaBaa 
aGBsaaGGaGOBBiiBoaGGaaHGa 
GBaffiaDaGGBGisiOGaGBaaaGGGO 

BBaaiOGOGaBBBBGaaGaGRGGBG 

aaaaBaGaDUGGaGBBBnGGGaasi 
aaGGGGGSBsaGBGasGnGGBGaa 
aaaaoBGBGGBaBBBBGGGGGaaa 
GGGGafflaaBGaGGBaBGGBaBaan 
■aaaaaGaaaasiaBaoGaGaBaaa 


Fig.  531. 


BQQGaaaaaGBaaaaaGaQGfflaaGGGoaaD 

GGBGGaQGGGaGaGGaaGGaaGBaaGGGGD 

GaGanGGGGaGaaawaGGGGGGaGBQaaao 

GaOGGQBaQOGGGDDGWLjGQGaaGaaBaDLJ 


l_JLJLJLJLJ«ULJUJl_Il_I»UJl_Jl_JLJl--Jia*l_rt-ll_)LJl-J«^-Ji-i^>-)i-J« 

GaGGaaGDaaaGGaGGGGDGOGGGGaGDGD 
GGGaQaDOaDDDGGaaGGnGGGaGaGGGaQ 
GDGfflOWiaGBBOMGaGfflGBaDGBaieaaGBBIe 

GGaBGaBGaiDaaaGnBGBGGBBGGGaBBa 

GHGBGaaBQBGGGBQBBaGBGBaQQBBMga 
BBGGBGBaGGBaGBBGaGGBBGGGaaaaaQ 

GBGaaaOBGGOHGHaaGaaaiGoasiaBGDQffl 
GGBGaaGGBaQiaaaoGsaaGGBBaGGaaffl 

aGaB0BGaa«aiBQDfflaKGGGBB«aGG»D8B 

aGBBQGBGGBBaaSafflBGaaaBBGGGBfflgg 

BBaBGGGfflGaaGGSaBaGQMBfflQGaSaBGD 

BaaaBaaBBaaaaBBGGGaBBaaQBBaaBg 

OBGaGBGBBGaBGBGaGaBaGQQaGBGGBB 

OGaGaaBGBGaBBGGGBsaaGGaaGaBGBa 

GGasDBBGaBaBGGaBBHGGDBaaaGaagiii 
aGaBaGBGoaBGaoBBBOGGaaaGBaaBga 
aBGaaaGBaBaaaBaBGGaaaBDGBaaBgg 
GaBaaaaaaGOGaaaaGGaaGGBGaaGGBg 
GaBOGaGBaaaBaaaGGBGBGQaBaBgDgM 
aGBGaBBGaoaBaaaGBBaGBGaaaGaGga 
aaGBOBGoaBaHaQGaGBGaaaaaGGGHGaB 
aaGBBGaoaaaoGaafflaaaaaBGGBQgBBq 
□BGBGGaBaaooaaaaaoaBGBOGQaGnaG 
aBBGGGaaaoGGBaaDBaaaQGaGGBBGBg 
GaGGQBBBCiDGBaBQaBaaaaGDaaBBGgf 
aaoGBBaaoaaBGOBGBaaGaGGBagBogB 
□QGaaaoaoaQaGGBBaBGaaaaaaGgaQB 
□□aaBGOoaBGOBaaaaaaGaBBGBGaBiD 

□BBBaGaBaBaaBaQBGGGBOBBGGBgHag 
■BBGGGBaGaBGBBaOBGaBBOBGGaflGGG 
B«aGGBDBaQB«aBQGaBaaBGGBG«Gaa« 
■GOaBBaGBOBaoaBGGBBGBaaBaaGGBB 

Fig.  532. 


The  objects  of  interlocking  twills  may  be  sum- 
marized as  follows : 

1.  To  obtain  wide  diagonals  with  a  small  number  of 
shafts. 
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2.  To  produce 
new  weave  designs. 

3.  To  obtain  a 
weave  structure  in 
which  a  ground 
weave  is  brought  on 
alternate  picks  and 
the  pattern  is  de- 
veloped on  the 
other  picks,  Fig.  519. 

4.  To  increase  the 
filling-absorbing  ca- 
pacity of  the  weave, 
Figs.  510  and  511. 

An  unlimited 
number  of  new  pat- 
terns can  be  ob- 
tained by  interlock- 
ing weaves  in  warp 
and  filling.  Like  the  kaleidoscope,  a  change  of  position 
results  in  an  entirely  new  effect. 

Examples  are  shown  at  Figs.  510  to  520,  in  each  of 
which  a  weave  is  interlocked  with  itself. 


fflDDDDDDDBDDnODODlBDODDDDagDDDDDaOfflDDDaODa 

gDfflOQDDaDDaiDDaaDDaasDDaDDQQsiDaaDDDafflaDDDD 

DDDDHDaonODDBDODDaaDMiaDODDDDfiDDDDDODffiDDD 
aoaDaOHDDDODDQKDDDaDaDBBaDDQDDDSaaDDaaOBD 

□  KDDDDODQDDXDDDDDQDDDfcaDODODQDDXaDDDDDaiS 
□ODKDDDDODDDQXDDDaoaDDDXDDDDDDDDOSODDDQOa 

□  □□□□»QDDDaaDaDS8DDDOaDDODS«ODDaDaaDD!«aDaD 
GDDDDDDSCDDDDDnDQDSiQDODDaDDDKDDDDDDDODSODD 
□□□□□□□aDXDDDDDaDDDSSDDQDDDDDDSjDaDDDDaDDSq 
□□□□□□□□□□□□□□□aDDDDDDDODODDDDDDDDDDDCiaD 
DUDDDDGODDDDQDDDQODQDDDODDQOODDDDDDDDaDa 

□□□□■□■ffiasaDBDaaoiiaainaHoaaaBiBXBaaDaDBSHaB 
DGDOBSBaaoaaaDBiiDSiDaBOBaaiiiaBBaBaaDaBBaeBD 

DaBDBfflDffiODBOBDDllDfflBaBDDDDllBaiBDDaQDBSlBaiDa 
DrBHBISDQDDBDBaDI8QDBDBDDl)DfflBaBOaDDaSBi«BaDD 
BaBiaofflDQBDBDDaaDISBDBDDDOBBfflBDaaDDBSBKDDna 
BffiBfflDDDDBDBSClfflDDBDBDDfflDSlBOBDDDDaBBSBaaODa 

■  ffiDfflDQBDBODBJaSBDBDDDDBBffiBDQDDDBffiBaaQDDBD 
BfflnDDQBDBBDISDDBDBODKDWBOBaDODISBBBaaDDaBW 
□BDOBDBDDBDBBDBDDQailBIlBDDDDaBBBailODDDBDB* 
ODaDBaBBDSlDaBDBQDBDBBaBaDQDSBBBaDDDDBBB*] 
OQBaBDQSaffiBDBaDDaaBBBDQDaDBffiBaDDDDBDBaDSB 

□  □■aBffiaffiDDBaBDDBDfflBQBaQODSBBBDDaDQBBBaiOD 

■  □■□□BDBlBDBDaDOffiBBBaDaaDBfflBBDDDDBDBBDBDa 

■  □HSQBQDBaBaaBDISBDBDDODEBfflBDDDDDBfflBBDDDa 
BDDfflDBBDBDODOaiBBBDDDDDBiaBBDDOOBDBBDIlDaBD 

BffiDBDOBDBaaBaBBOBaaDaBBBBaDaDOBBBaoaDaBa 

□BDBBaBaDaaBBffiBaaaODBBBglDaDDBDBBaBaaBDBQ 

□BDOBaBoosDBBaBDaaaBBfflBaDaoaBBBaiDaDDBaBB 
□BBaBaaaaBBBBaaaaaBBBBaaDaBaBBoajaDBOBDaii 
ooBaBODSDiiBaBaaoDBBBflaoaaaBSBBDODaBaBiaon 

BaBDODDBBBBDaaOOBaiBBaDaaBaBBaBDaBDBODBDB 

COBaaaioBBaBDaaDBBBBaaaaaBiiBBaaaaBaBBaiiaa 
□QDDffiBBBDaODDBBBfflDDDDBaBBQBaQBDBODBDBBD 

BaaBOBBDBaoDaBBBBoaoDQBBBiiaaoDBaBBaBoaBa 
□DDr'BeBoaaaDBBBBDDDDBaBBaBDaBaBaaaiDBBDBa 
□BDaBDBaDaoisBBBaaaaaBsiBaoaDaBDBiiaBaaBaBo 
□BBBBDoaaaBBBBaoDOBaBiaaffiaoBaBaaBaBBOBaaa 

OBBDBDQOOBBBBODaaaBISBiiaaDDBDBBDBaaBaBQain 
BSBDGDODBBBSaaaDBDBfflDffiaDBaBDDBDBBDBDaDDM 
■□BaaDGSBBBnDDDDBHBBaDQDBaBBDfflaQBDBDDffiQBl 
BDDGaaBffiBBDQDaBDBBaffiaQBQBDQSlDBBDBQQaDilBie 

■GGUGiSBiiBaaaDDBBBffloaDaBaBfflDfflaGBGBGaBamBa 

□□GGBBBBaaGOaGBBaBGaBaBaGBaBBGBOQaaBBBBG 
OOGBBUBGGGOaBBBtiGGGGBGBIBGBQOBGBGOBgBBaBG 
□GBIiBllGGGGBGBBGBGGaGBGGBGBBaBGaGGfflaBBGGG 

DRaBaGGGoaBBaBGGGaaaaiiOBQGaDaQGBGBBGaaoG 

BnBBGGaOBGBBGaGaBGBGGBGBBGBGGGGBBBBGaGaG 
BBBGGGGGBBBBGGaGBGBBGBGGBGBGGBGBBGBGGGGB 
BffiaGGGBaBBQBGGBQBGaBaHBaBaaGGffiBaiBaaGGaBffl 
aaGaGGBffiBBGGaaBGBBGBGOBGBGGBaBBGBGGGGBBSi 

Fig.  533. 


gDDgBGpaQaaaaGaaaaGGGGGaaaGGaiaGaaQGGGGGaBaQaGGoa 
oggHSSgaDgoaDODDaaBGaaooaaGaGDsiaaaGGaaaaaaaaQaaa 
GQaDGGGafflQaaGaaaaGaaBGaaGGQaaaGaBDQaGGGaaaaaBaQa 
GGGaGaaQaaaDoaaGGGGGaDBaaGaGaGaQGaaQaaQQaaaaaaBa 
QKGagagGGaGaaGOQQjeaaQaGaaaoGGaaGaxaaaQoaaaGGaGaG 
aagKDQGgggQaGaGaaGGscaGaGaaaGGGGGaaGxaaaaaQaaaDGQ 


agggggQggKGGGGaGGaGaGaaaaxGGGDaQGGaaaaaGGJidaaDba 
DGaGGgGaGGGKGGGGQGGaQGGaaGaKaGQGaaGaGGGaQaaxGaaa 
aGggagGaaaGGGKGGGGGGGaGaaaGaGXGaaaGaaaaaaaaaaHoH 


aaGGGGGGGGGGGGGOGQaGGaGGQQQQaaaaGaQGGGaGGGGGaaQa 

aQaBa»BBBffiBGGaGGGaafflBffiBBBBDaGaiiaBaBBafflafflQ»BaBaBa 
gHgiBaBKBGgaGgGaBaBBBBGfflGGGaBaBaBfflaiaiaiBGBaBaaa 

gBBBBaBGGaGaaOBBBBBffiGglGGaGBGBGBBGfflaBGBBaBaBaQGaffl 
BBBBBggggGGDBBBBBBGHGaaaBGBGBfflaaGBQiBOBGBQQaaBai 

BffiBQgggggGBaBBBaGaGGaaBQBGBfflGfflGBGBBGBaBQaaaaaaBi 
BggggggaBfflBMBBGaGGaaBGBCBHQBGfflQBBGBGBGaaaaaiBBBB 

agGggQBBBBBfflaBGGGaBGBGBSaBaaGffiBGBGBGaaQSafflBaBBBG 
GaaGBBBfflBBGfflGGaGBGBGBllGBaaaSBGBQBGGaQBQiBBBiBaaa 

OGBBBffiBBaBGGGGBGBQBBGaGBoaBaBGBaaaoaaaBiBaBaaaaa 
BBBaBaGfflaGGGBaBQBBGBaBQaBGBaBaQaaaaaBBBBBaaaaaaa 

BaBaGBGGGGBaBGBBGaGaGfflBGBGBGGGQBQBBaBaBaaaaaanBa 

BaGaGoaaBaBGBaaMGBGfflBGBaBQGGGBaaBfflBiBQaaQQaaBBBffl 

GffigaGGBGBDBaaBGWGaBGBaBaGGGBGBBHBBBaaaaQaaBBBiBi 

aaDGBaBGBaGBGaaBBGBGBGGGGaaBBBBaBaQaaaaGBfflBBBaas 

GGBGBGBaGBGfflaBBGBGBaDGGSGBBaBfflBGaaaaoaBBBBBBGfflcS 
BGBGBBGaGBGBBaBQBaGGGBaffiBfflBBBGaaGGaaBBBfflBioaaaaa 
BGBBafflGBGSBGBGBaaQGBGfflBffiBBBGGGGaGGBBBBBfflaiaaaaBG 
IfflGffiGaOBBaBaBGGGafflGffiBBBlBGGaGGGGBBBSBBaiaaanBaBa 


yHyHSy*G»ui9By 


Fig.  534. 
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Fig.  510  ...   9-shaft 

Fig.  511   11-shaft 

Fig.  512   9-shaft 

Fig.  513   9-shaft 

Fig.  514   21-shaft 

Fig.  515   12-shaft 

Fig.  516  24  warp,  12  filling 

Fig.  517  16  warp,  8  filling 

Fig.  518  26  warp,  13  filling 

Fig.  519  24  warp,  48  filling 

Fig.  520                           48  warp,  24  filling,  24  shafts 

Figs.  521  to  539  show  interlocking  twill  weaves  each 
obtained  from  two  twills,  the  threads  being  taken  alter- 
nately from  each. 

4     4  J  

2     4  4 

SiaODDDOODDaDaasnaDDDODDnDDDDilDnDaonODDDDDDKaDDDDDaaaDDDa 
□□^□□□□□□□□□□□□□^□□□□□□□□□□□□□^□□□□□□□□□□□□□HDDDDDDDDDDD 
□□□□XDDDaDDDaQDaDDKDDDDaDDaODDDDSiDDaaDDDDDDaDDKaaDDDDaaa 
□□□□□□KaDDDDODQDDDQDXDaaaDODDDQDQOSiaDODDDaaDDaDDMDDDDaDa 
□□□□□□□□xaDDaaDDDDDDaDXDDDDDDaDDDOaaHDDODDDDDDDDQDKDDDDD 
□□□□□□□□□DXDDOOaODDaoaDDXDDDOOQDDDDDODKaaoaDQDDDaDDDXOQa 
□□□□□□□□□□□□^□□□□□□□□□□□□□3<DDaaDDDDDaQDDKaaDaDOOODDDDD9«a 

□  fflDDDDDDDBQDaDDDDffiDaaaaDaffiDOQDQDDHDDDDaaDSlDDDQDDDft'DODDDa 

□  □□SaQDDDDDasaQDaaaasllDDDDQDDSDDDDDDDBIoaDDDDDIlDDDDDDDSiaDOD 

□  □□□□fflDDDDQDDBDDDDDDDIiDaaDaaDfflQDDDDaQBIDDQDDDDaSDDaaDDaaSDD 
DDaDaaDSjQDDDDDDffiDaDaaDafflDDaDDDaiSDaaaDaDfflQDDDODDfflDDDDaDDia 
□□□□□□□□□□□□□□□□□□□□DaaDDaaDDDDDDDDDODaQQQDDDDDaDDDaDDOa 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□D 

□□□□■c^anaaaaBaateaaBaaKaagBOHaoHasBaaaoiiaanaaDDnBiiaDaDBaaa 
□□□siBisaaaaaaeBiiaaaaaiiawaoaQaaeaaiaaaaaaasaaaDaiiaiiaaaaosacaa 
□□a£B(s:aaaaBssaaeaDaoB9affiBoaaosaiiBoaaasasBaDaasB9iBDQOBaiBSDD 
DffiBiiBaDDBiiBiiaaaaBiiBsaaBaaiiDsaDaaasQgsaaBaDSiDaBaaaaeiaiiaaaa 
aaca^aaaDaaiasaaBaasaiiiaDaoawaBBaaaonaiiaaaoanBsiBaaDBsaiiaaoa 
BS)aaaaB9!aHaDaaa»<B9aDBaa3iaBiGaBaBSQSBaBDDsasBaBaaffiBnaaaDan 
BSiGaBaBHDHiaDBaBgiasBQBoaiiaiiBaBaaaBBeiBDaDoaiBHBoaaBSBsaoaaBS 
BDoaBiEBaiaaaDBiiBSDOBaBiiDaiDaBaBffioaiBaBaanoffiBOBaaeBnBaaaDSBffi 
□□BOBivasaDBOBBgDiiBaBaaaiaBBaBaaaBaBaaDDSBSBaaaBiiBiiOODaaaias 
□□BABKDDaaBHiBiiaaBCiBiiaeoDBaBisagsBaBaaasDffiBaBaasBiiBaaaasiBiiBa 

!35"*HS9SS9"S°®"D"ODSD«"0"DDS"»"DQDD«"*"DC]D"S"'SDDDDBfflBffiaD 

BiiiBAaaoaBBBsaaBaBiHaeaoBaBiiosBOBaaBiDSBaBaDffiBsiBoaaaffiasBaDO 

BMggPDBpBffigsaDBDDaafflBDBDafflBffiBDQDaSlBBaDDDaBBgiaaaoaiiaBDDBD 
BfflDDDaBBBBQDBDBBDBaDBDBffiaBBOBDDSiaffiBDBaDBBBBQoaDBBBBDDDBffl 
OBgDBDBBaBBDBQDBDBBaBQDBBaBDDDaffiBBBODOBffiBBQDDQBfflBBaDBaBm 
OP29S?'S?''2°"°"*D*DCIBDBBaBBDBDDfflD»BDBDDBBfflBDDDDBBBBaaDBfflBffl 
SHSSS^^HSSH'^O^OS'D^DDSBBBBDDDDftlBfflBDDDBaBffiDDaDBffiBfflDDBDBBlDB 
°9SSS?^2Q59"SS®DD"CBBDffiBQBDDBDBBQBDDBBffiBDaDDBBBBaDaB»BBDa 
BOBaBDBBaBDDBDiSBDBQDffiBffiBDaQDBtBliBDaaBffiBBDaDDBBBBaaBaBBDffiDD 
B*B«aDBaBliaBaOBDBiSDaiBDBDafflaffiBQBDDBBBBaDaDBBBBDDDB»BBDDDO 
BalDBBClBDDSIDSBDBDDffiBfflBDODOfflBBBDDQBSSBBIQDDDBBBBDaBaBBDfflaDBD 
S?,St^591^9iO°"'^"*D*lBaBDDBDffiBDBQafflBBBDaDDfflBSBDDaBaiBllDQQaB» 
aWBgBDDaDBBDBDDBBffiBaDaaBBfflBDDDBfflBfflQDaDBBBfflDDBOBBDBDDBDBffl 
□□BgBBDHDDBDBaDSBDBDDffiaffiBDBDDBBaBDDDafflBBBaDaBfflBBQDDOBBBB 
BDBDDagMBOBDDBBHBDOaDfflBBBDDaBBBBQDDDBfflBffiDDBaBBaaaDBaBBDffl 
■SS*Sft2g«gB»DSBaBaDBDfflBaBDDffiBBBDaDDBBffiBDDaBBBBDaDaB«BBOa 
BagaQBBgBDDffiBfflBaDDDaiffiBaOQBffiBfflQDDDBaBBDDBQBBaBDOBDBaaffiBa 

BBgBagBgBBDBBOBaDBaaBOBaaaiBBBaaaaBBBBDaDBBBBDaaDBBBBoaBa 
□agBBgaDaaBaBOQQaBBaBaDaBaBBDaDOBBBBaoaaaaaBDDBDBBanBaBa 
□aagagaBaBBaaaaaoBaaBaaBaBaoDDaBBBaDaDBaaBDoaaaBBBDaaaBB 
5§!5!5°i"^"<="^'^<='^BBBDaaBaBBaoDDBffiBBaDBaBBaBaDBaaBaaBaBaDs 

-  2S59Si2S"DBSD*DS"DBaDBBSaDDQDBBBaDQDaBBBDnDDBBaaaDBDBSaa 
S95PHiS?5SS°D*"*"DDDBBBfflDDDaBffiBBaaBDB»QBDDBaBBDBBaBDDBD» 
5HSi2S5S"SH*°*"°"°°S"H"OaaDaB«BDDDBBBfflDDDaBBBBaaBDBSIDBQD 
■^SSSS'QDODS^^BDaaBBBBDDDDBBBfflaOBDBfflDBDDBQBBafflBDBDaffiDffiBa 
BSOBBOBaaBaBBDBOaBBUBOOaDBBBBaGaBBBSDaDaBBBBaDBaBBOnaDBa 

□aBaBDaaDBBBBaaaBaBaaDaoBBBBaDBaBBaaaDBDBaaaBOBaaBaBBDBa 
aaBaaDaaaaBaBaaaBBBaaDDBBSBoaaBBBBDDDDBaBaaaBQBaaBaaBaBa 
BsaaDaoaBSBDaoaaaBQaoaBaasooBaBBDaaQaaaaaaaaaaaBosaoBoaa 
aaBaDBoaaaaoaBaBBODaDBBBBDODaBaBaDaaaaaBaaaoaaaBaDaDaBaB 
■□□□□BBBBQaaBBBBaaaaaBBBaaaDBBOBDDBDBBaBaaBaDBaBaaaoaBBB 
aaaaoBaDaoaaaBaDaaaBBBBanoBBBBnaaaaBaBDoaDBaaBDoaaBaaaaa 
□□□BaBaoaDBBBBaaoaasBaiaaBDBBaBaoaaaBDBBaaaDaaBBDBDaiiaBBa 
□naaaDBaaBaaBaaoaBBaaDDDBBaBDaaaBBBBaaaoBBaaaaBDBaaaBaao 
□BBaBaaaBaBaaDDOBBBaaaBaBffiaBooBOBBnaiaoaaaBaaaoaaQBBBBaao 
□aBQBDDBaaaaaaaBBBBaaDBBBBaoaoBBBBaaBaaBaBaDBaaBaBBaBaoB 
BBBaooaaaaaDoaaBBaaDBOBBanaaBaaaoBaaaaDBaBBoaaaaBaaaDaQis 
BaBaaBBBBDDDaBBaBoaaBBBBaQODBSflBOOBOBaoBaaBaBaoBBOBaaBQa 

BDaaBaBBOaaDBBBBDOBDBBDBaDBaBaaBBaBDDIilOaBOBaDBBBBDaaOBBa 

BDaBBaBDDaDBBaBDDaBBBBaooaBaBBaaBaBBoeDaBDBBQBBaiaDaaaBo 
□□BBBBDaaaBBBaoaBDBBaBDaBaBaaaBDBaasaBBQBaaBBnBaaaoBBSBu 
aBBaBDaaaBBaBDaaBBBBaDoaBnBaaDaaBaDffiDaBDBaaBBOBaDaDaBOBo 
aaaaaaaDBaaaaDaaBBaaDaBDaBaBBaaDOBaaaaaaDsaaBDaaaBBfflaaDo 
BBBQaaaBBBBaaaBBBBDaaoBBBBaaBaBiiaaoaBUBaaaBaBgciaaBBaBaDB 
BBaaDDBBBBaaBaBBaaaaBDBBaBBaBaDaaBBaBaoaBBBDaaDBBaBDOOBH 
paaaoBBSBaoaasaaooaaBBBeDaBaaaasaaBaBEiasiaaBaaiiiaaaaBaaam 

Fig.  535. 
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Fig.  521,  twill  ^— 1— 2— ^— 3,  twill 
Fig. 
Fig. 
Fig. 
Fig. 


522,  twill  ^—2— '—4,  twill 

523,  twill  ^—5—^—1—^—1,  twill 

524,  twill  ^—1—^—1—^—1—1—1,  twill  ^— 1— X. 

525,  twill  ^ — 3,  twill  1 — ^,  5  shafts,  12  picks. 


4    2  2 


3     3  2    4  2 

saaonaaaDaaamDaoocaaaaaamaaaaaoaDaon'maaaDaoaaQGn 
aamaaaaaananaamnoanooaaaaDmaoDaaooaoaamaoaoaaano 
aoaomanaDaaaaaaamaaaaooaDDDomoaaaaaaaaDDmaaaDaoo 
ooDaoosaaaaaaaaaaamaaaoaaDaaoamaaaoaaaaoDamaaaoa 
aaaanaoosiaaaaonaoaaamaaooaaaaoaamaaoaaunoaoomaan 
oaaoaaaoaamDanaanaaaoamaaaaaaaaaaavaaaaoociaoaama 
□^□□□□□□□□□□□□□□□^{□□□□□□□□□□□□□□□^□□□□□□□□□□□ODn 

DDDKODaDDODOQDODDODXDDDDDDaDaDDDaaDXDDaDaDODDDDa 
ClDDDDXDDOODDDDDaDDOaDXaDDDDOaDDDDDDDDXDDDaDaDDQa 
DaaDODDSSDaDDaDDaDDaaDDOKDaDDDDDaOQDDODDXDaaaDQDa 
□□□□□□□□□^□□□□□□□□□□□□aDDKDQDDnDODaDDDDDOKaaDDDD 

□□□□□□□□□□□^□□□□□□□□□□□□□□□^□□□□□□□□□□□□□aoscGDaa 

□□□□□□□□□□□□DSSDDDDDDDDDDDaDDDXDnQQaODDDaDDDDassaD 
□□□□□□□□□□□□□□□SODDDDnDDDDDDaQDDXaDQDDDDDaaaDDQD!* 
□□□□□□□□□□□□□□□□□□□□□□□□□aoaaDOaDDDDDODDDDOaaDDD 
□□□□OanDDODDDDDDDDaDDaDDDaQQQDDDDaDDDaDDDDQDODDa 

□□□iiHDaaBiiaaoKiar«:aaaiiBaBaasiaaaaaaaDBSGDanHi«iacw:«m(i 
□BaanDDiiBDaBDtiaDaffinaaaBKaDBiBasDDaiiaaaaBSDDDwasaD 
oi«iaaaaa[«aaGSDaeBaoa;aaBaosaaaiiDiaaaai<>iaQaDaL'iaGa»)asaD 
BDaoasiBDBffiaii^aaasiaaBDBsaoaiiaiiaaBiiBaaaBiipoaiHBWBaawi 

BDQaBWBnDaiDiSBaDaBDBaDBDDBSDfflBDBMnQaaBffiaaBBBHDQDW 

DaaiiBoasaisBoaeeaoBaBsaaBisDsaoBiiBaaoBiiDaaiBBSBDaiiBD 
□□BseaaaiiDieBDQMBaaDDBaDBBiDBBDBfflDDDDaaiDaaffiasiDDafflao 

OWBDBHDaiBODKaDBaBffiDDafflDllDDBaiBQaDaSilQDDffiBBlBDDWBDQD 

■DBP.aisapBaasBaBoaiiaDBffiaMBDBiioaDaBiiaaBaBsiQaQisBDaa 

■  BDBWDfflBDGfiDaBDBffiaDBHDaSDDBaiBDDDBaoaGaBBBDDfflBGaDDffl 
BQGItlGHBGDHIBGBGGnGGBiaGSlBGBIilGGaGBHGGBSBliaGGffiBGaGBM 
■  fflGfflBGGWGDBDBiiaaBllGSiaDBSlBaGaBBQCaaiBffiBaGiaBGGaOffiBa 
GiiailBOGSaaBGGaiGGBeGISBGBaiGGGGBIiiaGBSIBaiGaGffiBGGaBmBG 
□aiaGOI>lGaBaBeGGBIfiaaiGaBffiBGGGB9iaGaif:'BSIBGG9BDGGG[«BGBI<i1 

anBGaiiBGBGGiiGGBiiaaBaBa)GGGGaiiGGa[«iBsaaGiieaGGGa;«aGGS 

BGQSlGGBGBffiGGBIiGSaGBKaGaaBllGGGSlBBiBaGIfiaGGDGfflaaBIriGai 

■OGifiBaiaaisGGBiiaaiHGBBaaaaBSiGQB[«BaQaGfflBGGGBKiBaa«Gi8 

OaiaGBGBliaGBIiaiBGGBilBGGGBIfiGaGDBffiaGGaBGGGasiBaBeBGffiBG 
□SBGaGGIIGOBSaSIBaBSGDGGBeGGafijBaiGGDIlBGGGasiBGGIilGilBa 
□□BGBSGGBllGKlGaBSilBGGGBIlGGOffiBItiBGGnBGGGGSIBGBSilGSiBOGH 
■GBGaSGGBHGfSBaBSGOaaBnaGBffiBBGGGilBGGGBllBaaBIGiSBGGS 
BGBiaaGBH]GSGaB3iIBGGGBSIGaGlIB[*IBGaSBGaGG9]BGB[<>IGHBGGa8QG 
BGaSGGBffiGffiBaBSaaGGBffiGGBISBSGGGaBGGGBBIflGGllGaiBGGilBn 
■ISGGBSGSGGBSBGaGBISGGGI«a».BGGI£BGaGai*)BGB3IGl)BGGSGGBa 

DwaGBiiGBBGBSGGGaaaiGOBsiBfflGaQfflBaaaasaGawQfflaDGiiBGao 

GGB»Jaa;aOBllBGaGBilGDOS:aiHBGGI<IBGGGaaiBGBilGl)BGGnGaBGB» 
OaBffiGi»'BGBSlGGaaBIfiaGaiHafflGGQllBaaaaKaGQllQfflBGaffiBGBGGB 

BS!>GnGGasBGGGaiiiGGGi«;ar«aaas;BGGGGBaaa»G9iaGGaiGGBGB9)Ga 

BSGSIBGBffiGGaGBrcaGBSIBHGaGSBGGGaBeBGGllGflBGGSBGBGaSGG 

GiBGaaeBaoDaBiiaanaiBiiBQGiiaaGaaaiiaGaffiaffiaGGaiGaBDBisiaGBis 

□[CBGBffiOGGGBSiGGBSBllGaGISBGGGBLiilBGaSGSBGGaiaGBOQ^jGGBKI 

aGBUBGGGBHiGGGieaaBGOBiaaGGasiaGBiiaaiaGGiiGGBGasGaaHiGii; 

BGBffiaOGGBfiGGaiSBaGGGSBGGaBllBGGSIGeiBGGllBGaaaiSGGaSGH 

■s)BGGGBiiOGG>k;ai«BGGffiBDaGGii)BGaiiaH>iaaaiiGGBGB[«aaa:«aHGa 
BffiaQOGBBQaaBBSiaaQBaaaGafflBaQSGDBGaaBaaGGaaaBifiGMaG 

BaGGBDGOGIiaBSIBGGSBaGGGSIBGBPGigBGGSGaaGaSGGaaiGHaGBSI 
aaGGBSIGGB»«6iaaaS)«aGGBB)BaafflGSI«GDSl«GBGGI*lQGB»lGSiaGB!8 
□GBSiaGGBIBllBGGiaBaaGGSBGBllGflBGGSiaGBGanQGBllGISGGBSBa 
GGBnGGB«B»JGGGliaGGOBSBGGK]GnBGGL€BGBGG3:GGB9IGeBGBI9aG 
BSGGGBBSBGGWBaGGGagBQBajGiiBGGSGGBGBHGOBMGaeGGBSaGGD 
BKGGBliBSeOGGnaGQGBaBBOGnaSBGaffiBGBGQISGGBiGSBaBtilGGGG 
OGGnaSBGGSBOaOGiGBQBSQWBaDSiGaBGBaSGGBllGSGGBSIBGGGBS 
GGBSBSGGGteBGGGBIlBaGBIGSaGGfiiaGBGGBiaaailGefiaGanGGaGBaiS 

□aBsaGGaBGGOGsaGaffianBaGsaaBGasiaaBiiGBSGDBffianGGaiioa 

BSanGGGiiaGGGaffiBGGnGaBaGGffiBGBGGSlGGBnGSBGamGaaGBliGG 

■xaGGaaGGGGaaaasGnaGGaGGaaanGGBaiGiiGGasBGGaBsGGGn 
Bi^GGanaGQGBiiBaGSGaianGSBGBaGSGGBiiaBeaGBSGGGGanaGBS 
aaGSBnaaDi]BGaiiasBGa[aaaaaaa:GGBisG»iGGBaBGGGB%'Gdai]Ba 

Fig.  536. 

Fig.  526,  twill  3—3,  twill  18  shafts, 

12  picks. 

Fig.  527,  twill  2—3,  twill  ^—1,  7  shafts,  12  picks. 
Fig.  528,  twill  =^—3,  twill  's,  18  shafts,  12  picks. 
Fig.  529,  twill  3—,—'— 2,  twill  '—z,  17  shafts,  24 
picks. 

Fig.  530,  twill  ^—3— —3,  twill  -^—4,  10  shafts,  24 
picks. 


Fig.  531,  twill 
24  picks. 


' — 1 — 1 — 4,  twill  ^ — 4,  10  shafts, 


INTERLOCKING  TWILLS 


1 


_  3     8     6     6     8  3 

2  226222 

 jsDffiaaaoaDB»D«BsaDB«BBDffia!iBoa«aa 

BffiaaaaaaaiBiiaaBwaaDSBaBaaoBnaffiBsaaBffiBaaaiBSBaBSBEeaa 

aoB»)BeoieBiBaaxB:«DSBoaaaaamo3;a!)aaanB9D8!BSBaBnBnaaBB 
BDBSBffiaBBaaoarcBsaKBaaaaaBSDswiaaBnasDsafeaoaseBaosBa 
aceasosaioaaas'aiiaisaaBaBOBaawBsianasBnanaisBaBieaiiaaBSBQ 
BaiKeaii:aiiaaasa[«Qsaaaoaaa$Dsa»aaBa)asasaaBaaaaaaa:a«aa 
■nosiBiiaoasBiiasaaaoBaaBBOisBSBaBiiasaBfiaSBaasasaoBnaaBs 
apiQwasBoaaiasasaDaDBaawGsaHaoaaaiiasanaaBisaaanasaoas 
□iiBiiBaaffiBc«ai*:BoaGBaBsa!iBaBBaBaa%aifiBSBOBi9BffiQDBSBDBnam 

DKBSBDBSBSOH/BQBaBCJliiaSIBXBaBnBfiaaBBeBOBSiBDOSBSBOBSBS 

B^BoBXBSEanBaaaBOBioaeBSBOBaBKOBBiiBGBaiBSODBiiBaBaiBffiaB 
a«RaGasBL«ai*aGaGaaaiiGsiaaBGB9BaDnaaBGB»iaGGaBSBaanBaiGie 

BOBSBSGilBOBGBGBSGaiBSBGBIBSGaiBaBaBSIBiiOGBinBOBBBSaSBB 
BGBeBaeGaBGBGBGBSGSBeiBGBiBaGaBfflBGBilBaGnBaBaBSBSOaBB 
BKBMDliBaaGBOBaaSBSBGBSBaiGaBaiBGBSBSGDBnBOBnaBOBBSBg 
BSBSGfeBGBGBaBSGWBSBGaeBiGSBSBOailBGanBSiBaBaBBaSBeBa 

BiiGmBGBaBaBeGsasBDaiiBsa%anBDBeBB»ooaeaGaiiBsonaii9aaae 
asGsiaaaaBGBaGisBeaaaaiBsaKBsaGBSBGGsaaaGBiiBSianasBaas 
□saGaGaGatflaffiaeaGBaaiiGaaaaoasaaiGGaiiaGaiiasGaiasaGaaas 
GUBGBGBGBiioBBBBGBaaaGsanBGBiiBaGSBigBaaaiBisaaaaiBGBiieBa 
■GBGBGaSGsasaaaaBffiaHacBOBiiBBDGaaeaaBBWKiaaiiaGBBasan 
BGBGBoasaiiBSBGasaiiiaifiaiiaGBeBaGnBKBGaaiBiiDDaiBBaanaBGe 
aGaGasGBasaGanaiiaaaaaoanBaGoaaiaGanaiiGaiaiiiaaanasciaaG 
BoaGasGEiasiaGBfiBiiaaBaiaGaiiBGGSBsaQaiiBSGiiaeaGaiiianGiDaG 
BGBaGaBuaGBffiBnaaBBBaBSiBSGGBSiBoanBeasBnBGBnaeaaiBGBG 

BGBBGnasaGaPB9IGiiaffiBGBBBGGBB»BGBaBSGilBilBaaaiaiiailBaaG 

BnQsBsiaGBsasDfiBSBGBiiflaGGaaaoBiiiaaHniianaGBieaaoffiaaBGaG 
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■□□□□•BaBBaDaaoaBaaBOBoaooBDiaaiiaaBDBDBOaaDBBBBaDaaaoBBaBBaaaaBOBBBBoaaaaaBaaBaBOBfla 
□□□□aaaaaBoaanaaaBOBaBDDagaaaBaaaBBaBaaaaBaBBaaaaaoaaaBaaBaDaaaDiBaBaBaaaaooHaHnBaBn 
aDaaBBBBaoaoooaaBBaaaDaaBSBBaBaBaoaaBDDBaaaBaaoaaaoBBBaBoaaoBDaBiBaBaaBDaaDBaBDBBaSH 
□□BBBBBaaaoaBOiaoBoaagBOBaaBaBBiiBaaaaDaniBBBaaaaaaBBBaowaoBDaaBBOifiaBBaBDaDDBDBBBBanri 
□naBBaaoGaoaanaifiaBaDaaaoanQffiaaBaaaaaDBaaaaBoaaaaaBaaBBaaDDBoaBaKaiiDoaaaoaBaaaBBDBDQo 
■BBaBBDnaaBaBwaBaBaaBDBDaBqBBiiBDBaaaaffiBSBSDoaaaDBBBBaaaaBaBDBsaaDBBQBaaaoBaaBBBaaDnr! 
■BBKBaoaaaB9:BaGi«iaaaaaDBffiasoBBaBaBDasoHBBBaDDaaaBBaBaaaDOBaBs«B»aBDDBaBaaBaianSnSannnn 
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■MBDDDDDBivBaaKaaDDaDBBDBDKBaBDaaaHaaBKBaaDaaaiiiBBanaDaaaaBgeBBowDOBDBDaBaBaBBaBHnDnnSm 
■aaDDDBOBAaBDBoaBGaaDBaBaaBDBDaaoaBffiBBODoaaaBaBiiDiDaDBaBOBaiDiiaMBDBaDDaBasiiBBSnnnnnawSS 
■□oagoBBBttasDoaaBPBBaBDBBaBDBOOBaKBSBDDDaaaaaaBsaaoaBDBBBBaieiaaBDBGDttiaaDBBOBaaaaaBiBs 

Fig.  539. 
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Fig.  532,  twill  =^—3— '—3,  twill  3— 3,  8  shafts,,  30  picks. 
Fig.  533,  twill         twill  ^— e,  9  shafts,  40  picks. 
Fig.  534,  twill  3— 3,  twill         14  shafts,  24  picks. 
Fig.  535,  twill  ^—2— '—4,  twill  ^—4,  U  shafts,  56 
picks. 

Fig.  536,  twill  ^—3— -—3,  twill  ^—2— '—4— '—2, 
14  shafts,  48  picks. 

Fig.  537,  twill      2,  twill 
3 — 2 — ^ — 2 — ^ — 6 — ^ — 2 — ^ — 2 — ^ — 2,  30  shafts,  50  picks. 

Fig.  538,  twill  *'—6—'— 4—^—6,  twill  21  shafts, 
60  picks. 

Fig.  539,  twill  4—^—6— -—4,  twill  «— e,  20  shafts, 
84  picks. 

In  drafting  interlocking  twills,  two  steep  twills  with 
the  warp  floats  rising  two  picks  at  each  thread  are 
generally  combined,  the  object  being  to  obtain  a  45° 
twill  in  the  interlocked  weave,  Figs.  521  to  523,  525, 
-529  to  533  and  535  to  539. 
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Fig.  540. 

■□■□■■■□□□■■iSy^ 
□■■□■□□■■■□□HSb" 

■□□□■□■□□□■■■□a" 

gaaaaaaaaaaaaaaS 

BaDDaaBDaaaaaSa" 

aaBDBBaaaDBBaaaa 

QBDBDDDBBBaSSBDB 


Fig.  541. 


OBBBoaDaaaaBaBflB 
aaaaBaDnaBBBDDBB 
□□nBaaadBBBBoaoB 
.□□□□BaaDBBBaaaDa 


iDoaoi.  

DaDDBBaBaBBBDDLia 

aggnBaaaaQBaaGDo 
BBDaaBaaaaDBBBaa 

BBBgBBBBOUDDBBBa 

□BBaQoaaaBBBaaBB 
□□aBaoaaaaaaaaaa 

DggiBBDaBBBBDDaB 

□□□□aaaaaBaBaaaa 

I 


Fig.  542. 

■□DBDaDDaaaaoaaB 
gaBGaBQaaaflaaaaa 
DagagDaaoaDDaaaQ 
BDaaoaaaaaaaaBaa 
□aacBBDBaaaBBaoa 
aaoaaaaGaaaaaaao 
□□aaDaaoaaaaaaoa 
aaaDBonaaaaoaoaa 
aaaBGaaaaoaBoaaa 
anaaaaaBaaaaBBoa 
□BDQBaBaaaaaooaa 
aaoBaaaaaoaaaoBD 
□caaaaaaaaaoaaaa 
DaaaaaaoaBDoaDBa 
BBBoaBDBQOBBoaaa 
BBaaBuBBODBDBaaa 


Fig.  543. 

BaaaaaaaBaDaaaa* 
□□□aaaoaaooaaaaa 
□□aaaaaDaaaaaaaD 
□aaaaaaoaaaaaaao 
aaaaaoDaaoaaaaaa 
aaaaaoaaaaaaaaaa 
□aaaaBBoaaaaDaaa 
□BaQaaBaaaDaaaaa 
aaaaaaaBBaDaBaaa 
BQaaaaBBDaaBBooB 
□BBDaaBaaaaaoaaa 
aaaoaaDQaaaaaaaa 
aaaaaaaaaaaaaaaa 
aaaaaaoaaooaaaoa 
□BBoaoBaaaaDDaao 
BBoaaBBaaBBDaaaa. 


BanqoBaBanGBODBB 
■■□□□aaDBBaBGaBBB 
□DuaGBaaDBDaaaBB 
gGBanaaaaGGBBBBa 

gBGBBQaaDQBBBBGG 
BDaBBGBaGBBBBaGG 
QBBDQBGQBBBBODGB 
gS^GBCGBBBBGDaBG 

aggBOGBBBBaaGBDa 
agBnaBBBBOGGBGaa 

□BggBBBBQaDBGBBG 

■ggBBaaaQQaoGBBG 
gaBBBBOGaBGaBnGB 
gaBBBGacaoGBBaaa 
■■BaaGQauBaaaaaa 
BBBGGnanaaBGBoaa 

Fig.  544. 


DaGGaGBBBQBGaaaB 
aaGBOBBBQBaGBBBB 

DnaDBBaaaanGaaaB 
□BnaaBGaaGaaBaaa 
aGBaaGBaaaaaGaGG 

GaaBGBGGBBBBaGGa 

aBBGBQanaBBBGQaa 
■■GBGGGaBaaaaaGa 
BGanaaaaGGDaaGaa 

GBGOBBBBaGGaGaBB 
BGaGBaaaGGaGBBBG 

GGGaBaaaGBOBBBGa 
aaaaGGGGBGaaaGaG 
aaaaaGGaaaaaaaGG 
aaaaaaaaaaaDaGGG 
aaaaoaaaaacBaGGa 

Fig.  545. 


□■■GaaaGODaBOGGB 

S^!SSai»«»:3Gnaaa 
gBaBCuaaaaDuaGBa 
BBaaaGBBGaaaGBaG 
■■□□gQaGGGBDaaaB 
aGaaaaaGOBGBBGaa 

□GBBBaGGBGBBaaBB 

ggaaggGBGaaaBBBo 
GgBgoQaaaaGBBBGa 
aaaGaaGaBGBBBGBB 
BgGGBGaBaaaaoGBa 
gggaaaaGaaaGGDaB 

QOBaaBGBBBQGOaaQ 

gagBBGaaaGBaaaoo 
aQaBQaaaQoaaaaGD. 

Fig.  54G. 


BGaGGBBBBoaaoaao 
GGGoaaaaQaaaaaaa 
GGGaaaaGDBGGaaaa 
GGaaaaGuaGGBoaaa 

gBBBBGaBQBBGaDGG 

■BaaGGBGaaaBGnGa 

BBBGGBGGBaBBOaGB 

aaGOBGGBGaBGaGBa 

aaGBQBBGBGGaGBaB 

GGBQaaaaGGGoaaaa 
GaGGaaaaGGGBBBaQ 
BGaaaaaGGGBBaaaG 
GaBGBGGGaaaBaoaB 
BaaaGGaGaaaaGGBO 
aaaaoGaaaaaaaBaa 

GBBDGGBBCaGGBGaB 


Fig.  547. 


Fig.  548. 

■ooaaoBGGaaaGGBa 
□aGaBaGiaaaaGBBB 
□OBaBGOGaaaoBaaG 
aaoGaaBBGaGaaaaG 
aDBGGaaGGaaaBGaG 

BGGaGBGGGBBBGDGa 

BDGnBaGGBBaaGGaa 
□BBflGGaaaaaGGBGG 
aaaaaaaaBGGGaGaG 
GaGGGaaaGGGaaGGa 
aoGGBaaGGGaaaGGG 

CaaBBBGGaaGGGBBB 

QGBBaaGGBaaGGaaa 
GaaBGOGBBGGaaaGG 

BBBGGGBBBGGGBGGa 

aaaGGaaGaaaaGGGa 


aaoGaaaGGaaaaGGaGa 
aaGGGaaaGGaaaaoGGa 
aaoGOGaaaGGGaaaGGa 
GGaaaGGaaaGGGaaaGG 
OGaaaGGGaaaoGoaaaG 
□oaaaoGGGaaaGGGaaa 
aGGDGaaaGGaaaGGGaa 
BaggGaaaGgQaaaQGaa 
aaaoGaaaQGQGaaaoGG 
GaaaaDGGaaaaaaaaQG 
GGaaaaGoaaaGOGaaaa 
OGGBaBaGaBaGGGGaaa 
BGaGBBaGgGGBBaaQaa 
BBGaGaaaoGoaaaaaGB 
aaaGGGaaaGGaaaoGOG 
oaaaaGGaaaGGGGaaaG 
□GaaaGGGaaaoGGaaaG 
□GGaaaGGGaaaGGaaao 

Fig. 550. 


GaGGaaaaaaGGGoaa 
BaaGQaaaaGaaGaaa 

BBGGGaaaGGDGGaQa 
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GQaaoaGGGGaaaaao 
ggSGBGaoGGaGaaaa 
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aGaaGGGaaGaaoGGa 
oaGGGGGaGaaaGOGa 
aGGGGQaGaaGGaaaa 
GGGGGaoaaGaaaaaa 
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GaGaaaGGGaaaGaGG 
GGBGaaGOGaaGaGQa 

GBGBBaGaGBQBGGaG 
BGaGGGBBBGaGGGGG 

GBaGaGaaaBQaoGaa 
aBBGaaaaaGaGGQaa 
QGQaaaGaGGOGGaGa 
GGGaaaaGGGGoaGaa 
gggBGaoaaaaaGaBB 
BBagBGaGGoaaaQQG 
aaGBQGaQaaGBBGan 
agaGaaGaBaBBBGaa 

aaGGGQQaGaaGGBBB 

aGGGGoaDaaoaaaaG 
QGaGaaaaaaGGGaoa 
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aGBBOGGBBGaGGGGG 
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aaGGaBGBGGGGGaaB 

aGGGaoBaGGaaaoBa 

GBBBGaGGaGGBGaQG 
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GBGBGGGGGBCaaBGG 
aGBGGGaGBGBGGaaB 
GBGaOGGBGaBaGGBB 
BQGGGQaGBaBGGGBG 
GGaaGaGBGGGBBBOa 
GGGGaQaaGGGaaGBG 

GGoaQaaaQQGaDaaa 
GGBGaaoGBaaGaGUG 

□BGBBGGGBBGBGGGG 
aaaBBGaGBGaGGGGG 

Fig.  551. . 
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-  laoDGGaa 
BagGBaaaaaaaoGGo 

aGOaGBBBGBBaaGGB 
BGGGGaBGGaBaBGBB 

aaGGBaGGGGBBGaaa 

■■■■■gBBQGGaaBGG 

GaBaaaaaaGGBBoaG 
□aBaGBaaaaBBBGGG 
aaoGGGaaQaaaaBGo 
aGaaaGOGaaGGaaaa 
GaaaaaaaaaGGaaaa 
naaaaaaaaGGGGaaa 
□GaBGaaaaaGGaaaD 


OGBaGGaaoBB 

GBBGGBBGaaB' 
BBGGBBGBBGG 
BGGBBGGaBna 

GGaaGaaoGda 
GaaGGaaGaaG 
BBGaaGGaaGO 
aGGaaaaaGGB 

GBBGaaaGGBB 

GBaaaBaGBBG 
aGGaaGcaaoa 
aaaaGGaaGGB 
paaGGaaaaaD 
aaGGBaoGBaD 

BGGBBGBBOnB 
GQaBGQBBnBB 
□aaGBBGGBBG 

aaGGaanaaaG 
BGaaGGaaGaa 
uGaaGaauGaa 
aaoaaaGGaaG 
BBGaaaGaaaa 


Fig.  552. 


FANCY  TWILLS 


An  endless  variety  of  attractive  twill  effects  can  be 
obtained  by  combining  basket,  rib  and  other  weaves 
to  form  a  twill  line,  or  by  arranging  a  twill  to  form 
braided  effects.  Such  patterns,  however,  require  a 
large  number  of  shafts,  and  frequently  can  be  made 
only  with  a  jacquard  attachment.  The  weaves  are 
drafted  by  first  inserting  the  twill  which  is  to  form  the 
main  feature  of  the  pattern  and  then  filling  the  re- 


FiG.  553. 


■■■■□□□□■■■□■■■■□□□a 
■■■■□□□■■■□□■■■■□□□a 

■■■■□□■■■□□□■■■■□□OQ 


■■■□■■•■□□□□■■■■□□□a 
■■□□■■■■□□□□■■■■□□□a 
■□□□■■■■□□□□■■■■□□■a 

■■■■□□□□■■■■□□□□■■■a 
■■■■□□□□■■■■□□□■■■□a 

■■■■□□□□■■■■□□■■■UGD 

■■■■□□□□■■■■□■■■□□□g 
^□□□■■■■□□□□■■■□■■■l 
□□□□■■■■□□□■■■□□■■■a 

□□□□■■■■□□■■■□□□■■■B 

■■■■□□□□■■■□■■■■□□□a 

■■■■□■■■□□□□■■■■□UQQ 


■■■□■□□□■□■■□□□■■□■□□□■a 

■■□■□□^■□■■■□□□■□■□□□■OB 

■□■□□□■□■□□□■■■□■□□□■PSS 

-□■□■■■□□□■□■□□□■□■■■□■Dg 
□■■□□□■■□■□□OBDBHBDHDrjBB 
□□□■■■□■□□□■□■■■□■□□□■□B 

□□□■■□■□□□■□■■■□■□□□■g«« 
□□□■□■□□□■□■■■□■□□□■□■■« 
■■■□■□□□■□■■■□■□□□■oaoaa 
■■□■□□□■□■■■□■□□□■□■■□□n 
■□■□□□■□■■■□■□□□■□■■■□□o 
□■□□□■□■■■□■□□□■□■□□□■■a 

■□□□■□■■■□■□□□■□■■□ODBBD 

□□□■□■■■□■□aaaaHBHoaaHDB 

OaBDBBBDBDaaBaBaOGBBaaBD 

□BDBBflaflDDDBDBBaaaBBaBaa 

BDBBBaBDQDBDBBaaaGBgBaoa 
□BBBaaaDaBaBDDDBBBaBODaB 

aaaaaaaDBDBBDDaBaDaQDgBg 
aaaBaaaaoaaaaDaaoaDagBaB 

BQaDGDBGBDODBBagBaDgBgBB 

aaDGaaaaaaQaaaaaaQgBgBBB 
BoaDBaBaBaaaaaaGaaaaBBBg 
aQaaoBGaaaaBGaaDaBaBBBOB 

POBOBBaaDBBGBOaGBGBBaOaQ 


Fig.  555. 


■□aDBBaDnQaggDi 
laDaaQDaBBBggQr 
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Fig.  556. 
117 


Fig.  554. 
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Fig.  559. 


GGaaaBGaaoaaooaD 
- DGaGBaaaaQBaaaGo 
aaGGGGBBGaGaaaaa 
aaBBGGaaaaGBBGaG 
□aBGBaGaoaaaGaaa 
□BBGaGaaaGGaaaDB 
BBGBGBaGaaaaGGaB 
□GaanaaGBQBBGGGG 
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Fig.  560. 
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BQQaQGaaDOBQBaGBQD 

BQBggaaaaaaaaaaGGu 
QBgoGBaaQBDaaBDuna 
-BOGaBauaoaaaaauuaa 
gggauBaBaaoaaDDBaa 
gQagBaaaaaBaQQaDBa 
gBaaaGBQGBGGaaGGBG 
BDBgiGBGaaoaBoaaan 
gBGaaaGaaaQBaaaaaa 
gaaaaGBQaaaaoBGaaa 
□BQaaaaaaaGBaaGBGa 
BgaGaaaaaaaGaaaGao 
BgaaaGQBaGBnaaaBGa 
BDaGGQaaaQaQaGaGGa 
gigaGBaaQBOaaaaGaB 
BQaGBGaaaaDGBGanaa 


Fig.  561 . 


BBaBGBGaGBGBBBGB 

aGaDBOBQGOBGGGBB 
GGaGBGBaaBGGGBBB 

□□BgaaBGaaaaBBBG 
GaGaGaaaaaGaaaGa 
aGaoGGaGGoaaaGaa 
aGaaaaGGoaaaGGaa 
BoaGGGaGaaaQGoaa 
naQaaaGaaaoaGiGa 
GoaaoGaaaGaGaGiG 
aaGaaaaaaoaGaGaa 
GGaGaaaGGGaGiGao 
aaGaaaGaaaGaoaGa 
uGaaaGaoaGaoGGaa 
GaaaaGaoaGaaaaGG 
aaaGGGaGaoaaGGBa 


dGaaGaGaaGGaaaGaGoaoi.  

□aaGaGnnaaaGaGaGoaoaaaap 

SaGaGaaaGGaaaaGGaaaaaaGQ 
□aGaGaGaaaGBuaapaaaaoGa 
gBGagBaBQaGBaaaaiaBBaEBa 
■□aaBGGGBDBaaaGBaaaGGBaG 
DaaaaaaBaBaGBGBBaBGGaaaa 
QGaaaGGGBGuaaaaaaaGaaaBG 
■iGaaaGaGGBOBaaBoaaaGaQa 
aGBBaaaGOBGBaaaDGBaGaaiG 
■aaGaaGGaaaaBaGGaBUBGaaa 

SGaoaGGaGaaaaQGaaGaQaaBG 
BGiaGBGBBaBaGBBGBGBQOQB 
QGBGGBGBaaaaGBBGauGGiaBG 

CBQaBGaaaaaGaaGaaBBaQSGB 
BGaaGaaaaGGBaGBGaaGGaaBa 
OGanaaaaGGaaGaGGGaaaOGGa 
oaGaaaaGGaaGaGaaaoGGaGaG 


■BaaGQaaGaGaaaaGoaGaGGaG 
aaaGGaaGaGaGGGaaaGaaaaGB 
laaGGaaoaGGGaaaGGGaGGaGaa 
VDDaaaaGaaaGGGaaaGGaGaaa 


Fig.  562. 


aBaGGiaaGGDaaaGaaaaaGGaa 

BGgGaBBGOaBaBGBGBGaaaGBB 
GgGBBBDGGBBGBGBGBBGOaBBB 
ggSaBggGBGBGBGBGaGaGBBBa 
gBBBDaaaQBaaaBGBQGGBBBGG 
■■■□□GBaGaaBGBBGGGBBBGQG 

BaGDQaaaGBGBGaGGGaaaGaQB 
agGGBaBaaaaDaGGaaaBaaoaa 
□GGaaaBGBGaBGGGBBaGGgiaa 
GDBGaaaGBaaaQoaaaaGDaaaG 

SagagaGaGaGaGaaaaGaaaaGG 
BaanaGaaaaQaaaGaaaaaQGa 
nBgagBgagGGBBBOGGaaaGGGB 
BgagBgaaGaaaaaGGBBBGaoaa 
BgaGBBGGGaaBGGGBaaGGaaBG 
BgagagaoaaaGaaBaaGGaaaBa 
gagaggQaaaGGGaaBaGGBGaGB 

gBBggPBBaGGOaaBGGGBaGBGB 

QBGaaiBBGGaaBaaGGaGBGBOB 

BGGpaBaGGGaBaGGGBGBaBGBG 

GGgfBagGaaBaaGGBBGiDBGBB 
GGaaaGaoaaaGGGaGBaaGaQaG 
gaaaggGaaaGGaaGaGaaBoaaG 
BaaGGGaaaaGGBBaaGflaaaaaG 

Fig.  563. 


oaaaaGaaaGaoaGaaaaaaaGa • 

aaaaGGGaaaaGaGaGaaGBGGaa 
aaaGGGaGaaaGaoaGaGaoGaGa 
aaoGGaGaGGGaGaGaGaGGaaaa 
aGGGaGGGaaaGaGGGaGGaaaaa 

GGGaGGGaGGGaGGGBGGaGaaaa 
□GaGGGaGaaaGGoaGGaGBaaaa 

GBGBGBGBGOGBaBGGBGBBBBGQ 
BGaGaGBGBBBGBGGBGBBBaGaG 

ggSgBgagaGgBaGBGBaBBGGGB 
aaaGaGaGaGaQGaGBaaaGGaaa 
GggaGaGaaaQGaGaBBBGGaBGB 
aBBGaGGaaQGaGBBBBGaaaGGG 

DaGaGaGBaaaGBBBBGGQBGGGa 

BaaaGQBaaaaBBBBaGQBGGGBG 
GGGaGBGGaaaBaBaGGaaBDBGB 
aaaGaGGaGaaaaGGGaaaGaoaG 
aGgaGGaGaaaaGGGaGGaGBGaG 
agaggBGaaBaaGDaaaaaGBGaa 
GaGGaaaaaaGGGaaaGGaaaaoa 
aggaGaaaaaGGaaGDaaaGaaao 
OGaGaaaaGGGaGGGaGGGaGGGB 
GaGBaaaGGGaGGGBGaaaGGGaa 
■aaaaaGGGaGaGBGBGGGaaBQa 

Fig.  564. 


gGBBnGGBBBBnGGaaGGaGBGaaGBGaaGBGaa 

aBaaGGGaaGaaaaBBOBBGBGBBGBGBBGaOBO 

-ngQQaBaaGciaaaaGBGBGBBGBGBaaaoBBaa 


■  GGBI 


GGDBaOQGl  

□GaBBBBaQGBaaai.  

□ggaaGgQaBBaaBaoBGaaaaaaaGaGBGBaBa 
□BBBBugGBaGaaaaGBBaBaBBDBGBBaGBaao 
nBBGgGBBaBGaaaBQBaaBGBBGBGaoBaaaGG 
BBBaaGBBUGaGBoaaaBcaaaaGBaGDaaaGaa 
BGGgaBaaaaaQaGBaGaaaaaaGaGaaaaGGDB 

■gggaBaaBDBOBaQaaBBGBGBBGaBBGGaBBB 

goaaBBGBBDaaaBGBOBaGaGBGBaaaGGoaBG 
gGaBGaBGBGBBaaGBaGaGBaGGBBGGGBBaaa 
aaaBGaaDaGaaaBQaaaaGaGaaaaoGGaaGGG 

BBGGBCaGBBGBGBBGBGBBGGBBaGaBBBBGGG 
BBgBBgaGBaGBGBBGBaBGBBBBGGGBBGGGBa 
GDaGaOBaGBGBBaaGBBGGaaGCGBBBBGGGBB 
gBBOBaBBaBGBBGBGaaBBBBGaGBBGOOBBBB 

SS5HSSR!RSSH"9""o°»"oaGBaaaGaQaBaG 

BgaGBBGaOaBGBGBGaBBaaGGBBGaGaBBBGa 
BgBBgBgBBQBaBBQGBBaGaBBBBQGGBBGGBa 

■■gSgSBGBGBBGGBBaaQBBBBGGaBBGGBGBG 
■■gSgBSgBGBGBBBBGGGBBGOGBBBBGBBGBG 
gBGBBgBGBBGGBBGOGBBBBGGGBBGGBOBGBB 
GBnaagBgBOBBBBaaGBBGGOBBBBGBBGBGBB 

□aagagaaGGaaGGoaaaaGGoaaaGaoaGaBGa 
GaaGaGaGaaaaGGQaaaGGaaaaoaaGaGaaGa 
aqagaaGGaaaaGaaaaGGGBaGGaaaGaaaaGB 

BGBGaGaBaaGGOBBGGGBBBBGBaGaGaBGBaa 

■oaaGGaaGGGBaaaGOGBaGGBGaGaaGaGaao 

BGaGBaBBGUGaBGGGBaBaGBBGBOBaGBGBBO 

aaGGaaGGoaaaaaaaaBQaaGaaaaGaGaaGao 
■□aaaaQGaaaGGGaaaBGaaoaoaaGaGaaaaa 


□BGBaOaGBGaGBBaGBa 

ooaGaGaGaGaGaaGaaB 
aGaGaGBGaaGaaaGaaa 
aaaGaGaaGaGaaoaaao 
aaBGaaGaoGaaaQaaGa 
aGBaaaGaGGBaGaaaGo 
BaGBGBGaGaaaaBBGBD 
GaGaGaGaGaBGaaaGoa 

GaGBGBBGBBBGaaaBOB 
GaGaaGBGBBGBBBGaOB 
GaBGBGGaBBOaBGGBGB 

aGBGBGOBaGaaBGaaaB 
BGBGaGaaaoaaGBGaaD 
aaaGaGaaGaaaGGaGBG 
aGaaGaaaGaaoaaaGaG 
aaaaGaaGaaaGaoaQaa 
caGGaaaGaaGGaoaGaa 
oaGGaaGaaaGGaGaaGa 
oaGaaaGaaGaGaaaaaa 
GaGaaGaaaGGBGaGaGa 

BGBaBGBaGaGBGaGBGB 

aaaaGaaaGaGaGBGaaa 

OaaaGBaGGBGaGBBGBG 

caaoaaaGQanaaGaGaG 
aaaGaaGBGaaGaGBGao 

BBGBaaGOBGBGBGaGBG 
BaaBaGaGBGBGBGBaGB 


□aaGaGaaGaGBGaGaaa 
aaaGGaGBGaGaGaaaaG 
aaGaGBGaGaGaaGaaaG 


Fig.  565. 
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maining  space  with  the  basket,  rib  or  other  weave  as 
desired.    Examples  are  shown  at  Figs.  540  to  623. 

The  following  are  twills  combined  with  basket 
weaves : 

Fig.  540    12  warp,  12  filling 

Fig.  541     .  12  warp,  12  filling 

Fig.  542    16  warp,  16  filling 

aBaaaaooaaBaaaaaoioaoaaaaaBaaaaaaBBBBoaaBaBaaaBaaBBaoaaaSSoBaoaaoaBaDB 
□BaaaBaaBagBOBaaaaaBaoaaBBBBBDaaBBBBDOBBBaaoDBBBBBaDBBBBBaaaBBaDaflaaaB 
BaoGaoaBaaaBaaaaaaaaoBoaBaBaaoBBBBBoaaBBBaaaBBBBBaoaaiaaaaaaoaaaaBaBaB 
□□BaBBoaaaaBaooDaaBaaDBBBBBaoBBBBBDaBBaaaoaBBBaaaDBBBaBaaaaBBBOBoaaflao 
BBaDoooBaBaaoBBiooaooBBBaBDaaaBaaoDBBBBaaDaBBBaaoaaaBBoaaaooDaQaaaaBDB 
□□aaaoanaQBaaaaDBBBOBaaBaQaBBBBBDaBBBBaDaBBaaBoaaaaBBaDaaaaBaaaaaaaaoa 
BBaaoBacBaaaBaaiooaaaaaaaQeaaBaQDaBBBBQDBaBBBaaBBBaBaaaaaaaDaBaaaaaaaa 
□□BaBaaoaaaaaaaoaaBBaBBaDiaaBBODaaaaaoaBBaaaaoBBBBBaBoaoaQaaBaaDaoBDaa 
naaoBaaaaaaaiaaBoaBaBaQoaiBaBaaaBaBaaaaaBBBoaaaaaaoBaBBBaaBaBDSaaBQflaa 

laaQaBBDaDDQaDaBaBBDDBaaBaaDaaBBar"  y_H_yB_y"yByHBy  

-.-jaaaoaoBBaaaaBBiaBaoBaaaaaaBBi 
BaBaaagBaaaaaoaaaaaaaBBaaaaaaBai 
   -liaaBaaaaagaaaii 


 jBaBBBDaai  „  

□□BaBBaoaiaBaaaaiaaBaaBBBaBoQaaaaBCiDBaaaBaaDBBBBDBOBQaBaaaaaaBaBaBaaaa 


.jaoaooBaBaBOoaBaaBaoaBBBBaaaaBBaaoBaBaaaaBaooDDDBDaaaaaaaDaDaDBDaoBaB 
aDBaanaaBaaQoaaaBaaQaaBBBDaaBBaiODBaBaaaDaaaaBaar  

 -DBaBiaOOBBBaBaaBBBBBaDBBiV  


JaBaaaBaaagaaBBBaaBDaociOBoaaaaaaBdaDDaaDaaaoaBaociaaa 
BDaBaaBBaDaaaBaaDQiBBaQBaBDBaaaaaaar  
aDBBBBBaDBBBaaaiaaoaaaDBDBDBDBBaaQac  

■BoaaBBaiooaiBaaaoBaaaaoaBBaaaaaODaaaaaaaaaaaGDoaBiaaaaaaaaaooai ^  _ 
aBaooaaBBBaoBaiaaaaBBaaBoaaBaaaQaBBaauaaBaaaaaaaaaaaoDBBaaoaaaBBBODOi 
laaaaaBBBaDBaBBBaaBaaaBaaaBaaaoBaaaoaaBBoaaaaaaaoaaaaaoBaaaagoaoaaaai 
iaaaBBBBoaaaaaBaaBaaaaaQaBBBBaaaBaaaaaaBaBaaBDBBaoaaaBaaoBaaiaBaBDaBi 
□□BaaaaaDBaBflaaoaiaiaaaaaaaaaBaaaDOBaBOBoaaBaDaDDaaBoaaaaaaaaaDr  


aaBBDaBaaaBoaBBflaaaaaBaaaaaaaDaaaaaaaoaaaaaaaaaaaaBOBaoaaDBBBoaaaaaoaa 
BBBaaBaiaaoaaaaaaDoaaBBaaDaaaBaooaBaBaBaaaBaaDaaBQaaaaaaBBaaoaaaaaaaaa 
aaooBaBiaaaBBaaBoaiiBBBaBQaaoDaaBDaaaoBaaaaaaaaaBaBaBaaaaaaoBBBBaaaaaa 
■uuBBBaaaDaaBBaoaaaBaaoagBaBaBBaBDBaaaoBBBDBBaBaaaaBDaBaaaoBBflflBoaBBaa 
aaBBBBBaaaaaaaiDaiiBgBoaaaDaaBDaaBaaBBaaQaaBDBaaDaaaGaODDaoaBBaBaaaBBBa 
□BBaBaaQaaaaBDaBiiaiDDaBBaaoaaBoaaaaaaBaBaBDBaaBDaoBBBiacBBBBBaaaBBBBD 
BBaaaaDBaBBBDaaaiBBaBBBODODOBaaaaaBBaDaaaaBaBaaaBaaoaaaDaaBBBoaaaBiBoa 
aaBBaoaaaBBDaBaaagoaaaaaBaaBaBaBaDaaDBBBaBDaaaaoDaaBBBaBBaaaaaflBaBaaaa 
BBaaoBBaaaoaBBBaadDBBBaooaaaaBaaaaaBaaaaBBaaaaDaaaBoaoBiBaBGaBaBaaDaaa 
aBDaaaaaaaaBaaaaaBODaaoaaBDBaBDaaaaDaBaBDaoBaaaoaaaaaBBiaaaaaaaBaaoBaa 
BDDaaBBaaaaaBflaaaDBBBaaBQaaBaaBDaaaDaaaaaaaflaaBBaoBaBaaBaoaBaaBaaaaBBa 

ooaaBBaaaaBBBBaaaaaaaBQaoBaaBaDaDDoaaBOBaBBBaaaoaBoaBBgaaDBBBBBDor  

 ^Tiiac  

 ^„  ^  JDDl.  „  

BBBaaoBaBBBaaoaDBBaaBaBaBooaaoBBBQBOBaBaaDaDBBBOBBBBBDOBBBBBaaBBBBBaaB 
aBBoaBBBBaaaaaaaDooBBaBOBaBBaaaaoBaoaoBaaaaBDaaaaBBBDaBaBBBDaBBaaBaaBa 
BaaaaBaBBaBaaoaQaaBaaGBaaaoDaaBaBaBOBoaaaaaQaDBBaBBaaBBBiaaaaBBBBDaaBa 
BoaaaaaaaaaBaaaaBOBDBaaBaaBBaaBaBOBDBBaBBBOBoaaBaaaaBaaflaoQaaaBBoaaaaa 
aoBaaBBaBaaaooBaaoaaBaaaaQaDBDBaaaaBaaaaaaaaaaBBaaaBBBBBaoBBBaBoaBBBBa 
 ^ir  


□BaBBaaaDBBaBaBaiaaaaaaBaaBDaaBaBBOQaaaaaaDBBaBBODaBBBBanBBBBBODaaBBao 
BBaBBaBaBaoooaioaaaaBaBaDDaaaQaaBDBBaaaaQaaBBaaaoBBBaBDuaaBaaaaBBBBBaa 
BaaaaoQoaaaBoaOBoaaDaoDBBaDBaaaaaaoaaaaaaBBBaaDGaBaBaDaiiaaaGaaBaaaaoa 
aBaaaBBBBaDQaaoaaaDBaaaoaaaaaBaaaBaaaoaaBBaBBaaBBaBaDDBiaaBoaaaaaaaaBa 
BaoaaaoaDBBBaBaaaBDDaaaBBBaaaaaaaaaDaBOBaBaaaaaBBaaaaaBBBaDaBBBBaaaaaa 


 jaBBaaBiaBoaaBBaaBaaBaBBBBBaaaBBaBDoaBaaaaaBBBBaanaaaa 

□BDaaoDBaaDBaaaaaDQaaaaiaBaaBaaaaaDBaaBaaBaaBBBBBaaaaBaaaaBaBBaaaBBBBa 
□□BBaaaaaBaBaaaoaaaaaaaBaaaaoaaBaBooaBaaaoDBBaBanaBaaaBDaaaBBaaaaBBBaa 
aaDaaDaaaBDBaBBBaaoODaoBDBoaBaaoaaaBaaaBaaBaBBaoaBBaaaDOBBBBaaaaaBaBaB 
□□BaaoBaBaBoaaoaaaaoBoaaBDaDDaaaBoaBBaBaaaaBBBaoaaaaBaaBaaBBOoaaaBBDaa 
aaaoaBaaiaaoBaaBaaaaaaBDBaaaaBDDaaBaaBoaaaBBiaoaaBaBODBBBaBDGBaaaaaaaa 
□□BaaaaaaaBODODaaBBaaaaDaaaaaDBDBBBaBaaaaaaBaaaaaBaooaBaBaDaBaBaaaaDaD 
aBBDaDBaaaaaaaaaaDaaaaaBoaBBaaaaBaBaGaaBaaaaQBBBaaaaBBaaBaaaBaaaaaaaBa 


BDBCiaaBaaDDaooaaaaBGBBaDoaoaBaBaBBBaaaaaBaGaaaBBaaaBBaBBoaBaBBaoaaGaao 
■nBnBannnBBBaaBGaaaBGGGaaBaaGaaBBaGGaaaaaaGBaBBaGaaaaaaGcaBiaBGaGaaaaa 

 GGBoiaaDaaaGGaGaBBBaBGGBaaBBGGaaBBBGaBaaaaGGBBBaaaaaBGacag 

OBGaaoGoaaBaoBaoaBQaGGGBBaaaBaaBaGaBBaBGDaaBaaGGaBaaBaGaBaaaoGQaaaaaQl 


GOaGDI 

naBGaGOGBBaaaaaBi 

Fig.  567. 


aGaaaoDBaaaaGGBB 
aGBGaaBBaGaaGaaa 
OBGGBBaaGBGGaaaa 

aBaOBGOGBGGBBBGG 

GGaaGBaaGGBBaGDa 

BGBBGaaaGBaaaGaa 
BGaaaaGaaaaQaGG 

BGQGBGGaaaGGBBaG 

aBBBoaaaaGUBGGGa 
□oaGGBBBGGBaaGaa 
aaGaaaaGGaaQaaaa 
BGGBaBGGBaaaaDoa 
acaaBGaaGGGBGaaa 

OB  BBGGBGBGBBGGBG 

aaaGGaaGBBGaGaGG 

BBGOBBBGaGGGaGGa 


aaaanGGaDnaGGaBB 
□BGGaaaGBBBGaaBO 
aaooGaGGBGaaaaGB 
aoaGGoaBBGaaaGGB 

GOGaGGBGGBBaGBBB 
aGOaBaaGBBBGGBGG 
□BGGaGGaBaGBBBGG 

aGaaaGaaaGoanuaG 
OGBGGBaaGaaaaGGa 
aBBGaaaGGBOGaGao 

aGGBBaGBBBGGOBDG 

BOBBBGGaGaaGGGaa 

□BBBGBBaGGOaGGBG 

aaBGGBGDBaGOBBaa 

BaGBBBGaDBGaaOGB 
BGGBaOBQGGaBBGaa. 


OGaaQaGBGGGaaGBa 
aGaaaaaaaoGGaoaa 

GaGaaaQBGaDLiGaaG 

 gnaDaGaaaaaGGaBD 

□aGBQGaBGBGaaGGa 
aaGGaaaaBBGaaQaa 
aaaaaiGGaaaaGBOG 
OGaaGGaaaaaaGGBG 

OBOBOGGaGGBBGaaa 

aBaaaaGGaGaaaBGO 
aaGaaaGQaaGGBBGa 

aGaaGDBGGGBGBGaa 
OGBaGaGBGGUaGGBa 

anaaBanDBGGDBGaQ 
GaGQaaaaoaGGOBoa 
GGBnaGaaaoBGGGBO 


OBBGBaaGBGGBBGBa 
■□BaaGBBBGGBGGaa 
■BGBaGBGGBaaGaBO 
OBBGaaaGOaGGBBBO 
BOBaGBBOBBOGBGOB 
gGOBBOBBGGaaBGaB 
QGBGBBGBBGBGGBBB 
BBBGGBBGBBGGGBOO 
BOOBBGBBGaBOBBaG 

BGGaaGaBBOBBOGaa 

GBBBGGBGBBGBBGaQ 
GBGGBBBGGBBGBBGO 
BBGOBGGBBGBBGBBG 
GGBBBGGBGGGBBGBB 
BGBGaBBBGOBGBBOa 

BBoaGaGOaaaaGaaa 


Fig.  Se 


Fig.  569. 


Fig.  570. 


Fig.  571. 
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16 
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18 

warp. 

18 

filling 

16 
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48 
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11 

warp, 

22 

filling 

^■■■□■□□□■■■□■QGOMDDBBD 
■^□□■■■■□□□□■■□■■□□■■□B 

RS5SL!SRRR5""D""DCi""DD"DU 
■^^□□■■■■□□□■■□□■■□□□■■B 

■DDDaaaBaaoaBaaaaBGDBoaa 
■^□■■□□■aDDaaDDaaaDaBDDa 
BOBBBgDoaDaaaaaBaGaaaann 

R52RPSSSR2""°cBBDaDaDaBB 

□■■□C.BaDdBaaaBBBGBBaGBBO 

R5£S2SRR2!"DD"»Dt3"""ci"Da 
caaBaGgoBBBQaaBOGBBaaaaD 
aGUGGBBOBBGDaauaaGGGaaaa 

BCGgBGaBBBGBBBQBBQGDBOBB 
■pgSSaaaaGDBaGGBBGGBBGGB 

BUBBBgBBBGBaaaaaBGBBBcaa 
PSgoGgaBaGBBDaaaaaaGaaBB 

qBBgaaBaGBaBGBBGGBBGGBBG 

ySSSgaaQaaaDGBOGGBBBaaaa 
GaaGBaaGBBBGaGGGaaaaaGGG 

BGGgaBGGBaGCaaBaaGGGGBBB 
BOGBBBGBBBGGBGBBBGGGBGBB 

5P255R255R°""aaBBaGBBaGB 

BGBBBGBBBGBBBGGGBOBBBGGG 
OgBaagBaGBGaGBBBGaGGGBBB 

GBaacflBBGaaGGBBGGBaGGaao 

GBBGgBBGGaaaGaGDaBBBGBGU 
■■■OBBBggBBBBGGGGBBBBGGG 
HBGgBBGBBGGGaBBBBOGGGBBQ 
BBGBBBGaBaGGaOBBBGCGBGGB 
BaGBBGGBBGGaBGGBaGGBBGUB 

P^!!R222S°S""oa""OiiSSaaS 

RaBBQBBBqBGGGBBBaBGGGOBB 
□BBBGBBGGBBGGBBGGBBGGBBB 

255R2PRRR!!5°">^o'=i"*"(^>">^ 

■■■□■ggggaBBBGGGGBBGBBBG 
■■□OgBBBiGGGaBBBBaQGBBGQ 
aaGgBGBBBGGGBGaaBGGBBBGB 

■□□■■□oBaaaBaaGBBGGBBGaa 

aGBBBGGGBDBBBaaGaGBBBGBB 


V 


DGBGnGRBBGGBGGBGGGBBBaaa 
pgBBGGBGaaBGGGaBGGaBGBBS 
GBGGBaBGGGBGGBGanBBBOBBa 
BGGGBDGBGGBBBGGBGBBGBBBG 

!!22!R'^°""*°°>^aa>"aaBBQii 

□BBBGGBGGBGaGBBOBBGBBBGa 
□BGUBBGGOBBGGBGBBBGBBGBO 
BBGGGBGGBGGBBBGBBGBBBGGB 
OGBGGBBBGGaBGaBBBGBBaaaB 
GDGBBGGBGGBBGGBBGBBBGGBB 
BGGBGGDBBBGGGBBBGBBGBBGG 
GBBBGGBGGBGBGBBGBBBGGBGG 
□BQGBBBQGGBGBBBGBBGBGGBa 
BDGGBOGBGGBGBBGBBBOBGGBB 
agGBBGGGBBGBBBGBBOBGBBGG 
BBBGGBOGBGGBBGBBBOGGBQaG 
GGBGGGBBBGBBBGBBGOBBBGGB 
OGBBGGBGGGBBGBBBGGBGGBBG 
GBGGBBBGGBBBGBBGBBBGGGflO 
BGGGBGGBGBBGBBBOBGGBGGBa 

BGGBGGBGBaaGaaGBaGGaaaaG 

GBBBGGBGBBGBBBGBGGBOGBGG 
GBGGBBGBBBGBBGGOBBGGGBBG 
BBGGGBGBBGBBBGBaGBGOBGGB 
QGBGGnBBBGBBaBBaGBBBGGOB 
GGGBBGBBGBBBGGGBBGGBGGaB 
BGGBGBBBGBBGBGGBGGGBBBGO 
QBBBGBBGBBBGGBBBGGBGGBGG 
DiagBBBgBBDGGBGGBBBaaGBG 
BGGGBBGBBBGBBGGGBGGBGGBB 
BgGBBBgBBGBOBGGBBQGGBBGa 
BBGBBGBBBGGGBBBGGBGGBGQG 
GGBBBGBBGGGBOGBGGGBBBGQB 
□GBBGBBBGBBGGGBBGGBGGBBG 
OBBBGBBGGGBGGBaOBBBGGGBO 
□BBGBBBGGGBBBGGGBGGBGGBB 
BBBGBBGBBBGGBGGBGGGBBBGa 
BBGBBaGGGBGGGBBBGGBOGBGO 
BBGBBGBOGBBGGBGGBBGaGBaB 
BGBBBGGGBGaBBBaGGBGGBGGa 
BQBBGBBaGGGBGGBGGBBBDaaB 

gaaaGGGaaGBaGGGBBGGaGGBB 
GBBGBGGBaBGoBaaaGGaaoaaB 

BBBGGOaGGBGGnBBBaGBGaBaO 
BBGGaBBGGGBGOBGGBaBaBBBO 
BBagBaGaaaBBBQQGBGQaBBSB 
BGGBBGGGBBGGBGOBBGOBBBGB 
BGBGGBaGBUGGBBBGOBGBBGBB 

Fig.  573. 


GBBgOBBGBGBGBGBOBOBaBGBGBBOGBBnn 
BBGDBBGGBBaGBBGGaBGGaBGBBodBBGGQ 
agGaBaaBGGaaGaBBQUBBGOBBaQBBQGGB 

aGBaaaaBGBaaGBGBaBGBGHaaHUGGBS 

GaBGBGBGflgBGBgaGBGBOBBaOBBGGOBBG 


agagaGaGaGauaaaGaaGaaaaaGaaGoaao 
aaDGaaGGaaQGaaGaaGGaaoGGBBaGaaoa 

R2P!R2?l!R2P!!R2!"R2!!g5a>a"aMaH 


GGBaGaBBGGaaoaBBGGaBBGaaBGaBGGBB 

□■GagBGBGaBGGaaGaGaaQGnaiiQSaBGS 

BGaaBOaGBBGOBBGGGBBGGBBGBaBGBaBG 
BBGaBBQBBGQBBaGQaBaQBBaaBBQGBIiaQ 

GGaaGGaaGGaaGGGaaGGaaaaBGGaaGGBB 

GBaBGBBQGBaGGGBaGGBBGBaaGBOBaBOB 

■GaGaaGGBaQGGaBGGBSGaaBGBGaGBaao 

aBGBBGGBaGGGBBGaBBGGaBaOaflGGBBaO 

□□■■□gaaGGaaaGGaaGaaGGaaGDaaGGaB 

GBBGGBaGGGaBaGBaGBOBGaoaGBGBaaGB 

aaQoaaGGGaaoGaaGaaaGaGaGaGaGBGa' 
aGgBBaDGBBGaaaQGaaaoBaaGaBGGBBaB 

gGBBnaGBBaGBBGBBGGBBGOBBGaBBGGBB 
aBBaaGBBaaBBGBDBGBGBGBGBGaQflaBBn 
BBaGGBBGGBBGBGBGBGBGBGBGflGBaBBGD 
BGGQBBGGBBGGBBGGBBGQBBGQBBaBBOaB 
□GgBBgGBBaBBGaBBGGBBGGBBQGBflaGBB 
.□□BBGaBBGBGBGBGBGBGBaBGBaBBQGBBa 

Fig.  574. 


BaBGDBGBGGaGBGBGGBGGBCIBBBanaBnBa 
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Fig.  576. 
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Fig.  577. 
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Fig.  578. 
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Fig.  579. 


Fig.  580. 


Fig.  581. 


Fig.  582. 
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Fig.  583. 
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Fig.  584. 
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Fig.  585. 
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Fig.  586. 
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Fig.  587. 
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Fig.  588. 
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Fig.  589. 
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Fig.  590. 
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Fig.  591. 


Fig.  592. 
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Fig.  593. 
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Fig.  594. 
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Fig.  595. 
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Fig.  553    20  warp,  20  filling 

Fig.  554  .........  24  warp,  24  filling 

Fig.  555    24  warp,  24  filling 

Fig.  556    22  warp,  66  filling 

Fig.  557    16  warp,  24  filling 

Fig.  558    36  warp,  36  filling 

The  following  are  twills  combined  with  rib  weaves : 

Fig.  559    14  warp,  14  filling 

Fig.  560    12  warp,  12  filling 

Fig.  561   .  16  warp,  ,16  filling 

Fig.  562    24  warp,  24  filling 

Fig.  563    24  warp,  24  filling 

Fig.  564    24  warp,  24  filling 

Fig.  565    34  warp,  34  filling 
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Fig.  596. 
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Fig.  597. 
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□□aaaaGDaBaaaaaaaai 

tiaaaBaBBBDGGH.  

 jaaBOGaaaaQaiaooaaa 

□aDoaaBBDaDooBaaaBQaoaal 


SaoD 
GGQ 
□□a 


IQODl 


■QQGi 


□aBBGaGBGaoBaaaDGBBBaGdi. 

QOaaBGGGBGaaBBaGaGBBBGGD 

GGoaBBGaGaaaaaaaQGOBBaGG 


lOGGBI 

IBGGGl  

DaBBGaGaaaGBBaQGOBBaGi 
■□□GaaaaaaaGODiaaGGGBaau 
aBaaGaaaaaaGaBGaaaGGoaGB 
"""""" — igaaBaaGBBaGGaaa 

 JBaaOBaiDUDBaaaaaaa 

□aGaaaaGGaaaaoGaGGGaaaGa 
oaBBaGaGaBBGaGaaGaaaaGDG 
□BBaGGGaBaGBaaGGGBBaaaGa 

■aBQGGBaaQGaBBBGBBBGGGaa 
OaGGGBBBaBGGQBBaaBGGGaaa 

agGGBaBaaaaGGGaaaooGaaaa 
BaaaaaGGGaaaaaaaaBGBaaaG 
■aBoaoBGaDaaBaGaaaaDBDoa 


Fig.  598. 


□GDaaGoaBGaBGDoaGGaBBOGa 
aaaaGaBGaaBaGGBGGGaaGBaG 
aaaGGGBBGBaGGBGaGBaGoaBa 

BBGBGaoaaGGGaGDGBBGBGGGa 

BDaGBQGGaaaaaDOBaGGGBDGG 

aaGaGBQGGaBGQOBBaaaGaaGQ 

gBBgGOaOGaBBGBBGGBBGQaBa 

-BGaBaGaaaaaBBaaaaGBBOGGa 
BgGBBGnaBGOGBBaaaGaBBGGa 

gBBgaBQaGaaOGBBGGBBGBBGG 

aagggBBGaaaaaoBGaaGGaaaa 
BgaaBGBaaaoBaGaaaQaGBaaa 
gggBDGaBBaaGBGaaaGGBaQaB 
□oagDaaaBBOQQBaaGaaaaoao 
gagooBaaoaBGaaaaGBGGaaaG 
BagaaBGBaaGBaaaaaQaaaaaB 
GaGBBaaaaGBaaGGBGaGBaaaB 
ggaBgaBaoBBaGoaGGGBiDBBD 
gBaaaGBaDBaGGBGGGBBaQaaa 
BBGaGaGBBGaGaaGGaaaaGaGB 
aggganaaaBOBQaaaaaGaaaGo 
aaaoGBGaaaaGaaBBaaaaGBCQ 
gBaaQaBDaaaBGaaaQBaaGQBQ 
■□BBGouBaQQBaDaB|iaBaaoua 

Fig.  599. 


□■■■gaBGBBGGoaaGaaDBaaao 
□gBBBaoBBBGGGaaaaoaaaaaa 
gGgaaBGDaGBBBuaGaBBBDBBa 
agggBaaooQaaaaGaaBaGaaaB 
BBgggaaaGGBGBGQaaBODoaai 

BBaQaGBBaGGBGGaaaGGOBBBa 
GBBBGGGaBBGaGBBBaaGBBBaa 

GgaaaaGGaBaaaBBQGGBaSaDa 


gaBaGGaQBBBGGGBBaaDBBaaa 

GBBBaGaBaGQGaBBGBGGBBBGG 

aggGaBBBGaaaaaoBBaGGaaaB 
aggoBBaaGGaaBaGOBBBGGGaa 

BOOaaBaGaBBBGBGGQBBBDGaG 

GGBaaQooaaaGaaaGGGaaBaaB 

GBBaGOGBBaGGGBBBGGaaBaOG 

BBaoQaBBaaGaGGBBBGaGaaBG 
GBuaoaaBaGBGBQaBaaaaaaBB 
BGgGaBaaGaBaaGaGBBBGGGBB 
BBgaaBGaGGBiaoGaGaaBGaGB 
aaaaaGGBBBaooaaaaaaaaoao 


Fig.  600. 
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Fig.  566    18  warp,  36  filling 

Fig.  567    70  warp,  70  filling 

The  following  are  twills  combined  with  crepe  weaves : 

Fig.  568    16  warp,  16  filling 

Fig.  569    16  warp,  16  filling 

'■□□■■□□■■□□■■□□■■□■■□□■■□□■■□□^■□□■■□□■■□□■■□□■■□□■■□Ga 
□□■■□□■■□□■■□□■■□□□■■□□■□■■□□■■aBaooMaDBBaaaaBBaaaBDaaa 
□BaaDaBaDaaaoaaDaaaDaBaDaaaoaaaaaaaaaaBODaaaoaaaoaaooaaG 
aBaLjaaDoaaaaaBaaaaanoaBoaaoaaDaaaoBBaQBBDDaaBaaaBBaaaaaa 
BaDBBDaaaaaaaDBaaGaBaaaBDaBaaaaaaaoaaaoaamaaaaaaaaaBaaB 
□□BagDBBaaaaaaaBaaoBaaQBGaaDaBaaQaaaaaaaaaaaaoBaoaBaaaBa 
□BBDaBaaDBBDaaaaBaooaaaoBBaoBBaGBaoDOBBDaaBaoaaoaaaoaaBa 
^aaaDBBaaaBOoaBBDoaBaaBaaaaoaaaoaaaoBBDaaBaaaaaDaaaDaaaQQ 
BaDBBagaBaBaooBaaaaBDaBaDDaaoGaBaaBBDaaBaaaBBaoBBODBBGaa 


□□aaaaaaGaGGaaDGaaGGaBGaaaGaaaoGaaoaaaaaGDaaGoaaDGaaGGaa 
OBBGGaBaoaBGBaoaBGGBaGaBGBBaGBaaGaBGaaaDoaaaGaaoGaaGoaaa 
BBDGaaDaaGaaGGaaoGaaaaaaoGiaoGaaoaaaaaGOBBaaaBaaaaaaaaaa 


■□GBBaaBaGQBBGaGaaBGGBaoBGgaBaGBBOOBBaaaaDaaBGGBBGaaBaGB 
□GaaGBGGBaGGaBGoaaGOaaaGBBaGBaoGaGaBaoaaGaBBGGBaGGaaGaGG 
caaaaaBGoaBGGaaoaaGBBGGaGBaoaBBGGBBGGaaaGaaaGaBGGBaGGaBG 
BaGaaQaaGGBaaGBBaoBBOQaaGDaaaGBaBBaGaaGGBBODaaGaaaaaGGBB 
aDaaaGaaaGaBaGaaaGBGGBaaaaaaaaGaaGGaaGGaaoaaaooaaGGaaoGa 
GBGaaaGQBaGOBaaGaaGaaaaaaBGGaGaaaGBBGGBaGoaaGGaaoaGGBaGG 


BaGBBaGGaBGGaaGaaaGaaaaoBBGBGGaaaGaaoGaaaBBoaBBGfGGBBGaG 
□□aBGaaBGaaDGaaGGaaQaaaaaaaoaaaGGaaaaaaGGGaBGGaauoaaGGaa 
oaBGOBBGGGBaaoBaGGaaoGaBaGBaGaaGaaoaaaaBBGaaBGaaoaBGoaaa 
BBaoBaGGaaaBaGaaBGGaaoaaaaoaaGGBaGaaaGQGaaGGaaGaaaaGBBoa 
BGGBBGoaBGGGaaGoaBaQBaGoaaGaaaoBaGaaGaBaaaBQaaaoaoaaaGGa 

GGBBaOBBGGBBGBaGGBBBGBaoaBflaOBBaGBBGaOBBaGBBOOBaCaBBGaBB 

GaBDGBaGGBaoGaBBGoaaooBaGaaaGaaaGaaaaGGBaGOBBDaaoBaaoBaQ 
BaGGBBGaaBGGaaaaBGaaaoaBBaGaaGGBBGGGaaDGaaaGBBGGaaGaaaaG 

GGBBaGBBQOBBGDBGBBGaBBaQaaaGBBGGBBOBGaBaDGBBGGBBQOBBOGBB 

aGGaaaoaaGGBaaaoGBBGGBBGGaaoGBaGoaBGGaaGGaBGOBaGaoaaaGaa 
BaDaaaGQaBaGBaGGaaaaaGaaGGaaGGaaaaaaGaGGaaGoaaGoaaGGaaao 
GBBGOaBGaaaBBOQaBaGaBaGBaaGiBoaaaaaaaGOBaGoaBaGaaBBGGBBG 

GQaaGOBBaOBBQGBBGGBaBBaaBBGGBBOaBBaGBBGBGGBBOGBBGGBBDGBa 

BGaBaGQBGaaGaaaGaBBGGaaaGaaaaBaGGaBGGBBGaaaGOBaoBGGaaoGB 

BBQGBaGaBBOOBBQGBBaGBGBBGGBBGGBBGGBBaGBBOaGDBBDGBBGGBBaD 
GaBQOaGBaGGaaaGBaGGBBGaBaGGaaGaBBOaaBGGBBGOBaOGBOiBOOBOB 

GaaaoDBaaaaaGaaaaGaaGnaGaaGGaaGGaaGGBaGoaaGaGaaiGoaBoaaa 
BGaaGaBDoaBGoaBaGaaGGaBaGBBOGaaGGBBGOBBGaaaaGBBC^GGiGaaa 

■■□QBHGOBBGGBHGGaaaGBBGQaaaBGaUGOaaOGaaGnaaGBGGiaGGBBGa 
OBGBBaGBBGaBBGaBBGGBBaflBOGGBBGGBBQaBBGGaaOOBBaGBDBGBBGaa 
QaBBGGBBGGBBOGBBGGaBaGGBGBBGBBGGBBGGBBGOiaaGBBaBGGBBGGBB 
□BBGGBaaGaBOaBaGGBBOaBGGBaGaUBBaGaBGGBBGOaBGOaBGaaaDQBBn 
BBGGBBGGBBGGBBGGBBGGGBBaBQGBBGBBaaBaaGBBGOBBOGBGBBGGaBOG 
BOOaaGQaBGaaBaaaBGaBGaBBGGBaaGGBBOGBBGOBaGGBBGaBBGGBBGOa 
aaBBaGBBaaBBaaBBGGGBBGGBGBBGGBBaBBGGBBGGBBDaaGBBGGBBDGaB 

□aBaGBaaGBBaGBaGaaGGBaGaBBaaBBGaGBBGaaBaQaaaoBBnGaaaGBBG 

■■GGaaOGBiGGBBaGGaaGGaaOBGaaaGGBaOBBOaBaGOaGMGOBBGGBBDG 
BGGBBGGBaGGBBGaBGGaBGOaBOaBaaGBBOGGBaaGBBOGaBGaaaGGBBGaa 
GGBBGGaaOGBaaGGBBGGBBOGBGBaaGBaGGBBGaBGGBGBBGaBBGGBaGOaa 
□BBGGBBGGBBGBBaGBBGGBBGaBBGGBBGGBflGGGBBGGBBaGBBGGBBGGaBa 

■■□OBBGGBBGoaiBaaBBoaBGBBaaBBDOBaGGBflaBaBaaoBBaaaBaaaaoo 

Fig.  601. 


aGaBaBBGOGBBGaBBaGaBGBBBanaanBBBGaDBOBaa 
□GaaaBGaaaDBauQDGaoBBBDDnBoaBaGGaailBaa 
□BGDaaaaGaGGBaaGaBaBaaaGaBnaaaaGaBBaaaaa 
■aQGaoaBaoaGBGDGaaBaBGGnanaaaaGaaDQaaaaa 
oaaGGGaBDaaaGGGBGaaaGoaBaBaaaGGaGaBGaDaa 
BBGaGGGaaBBGGGaaaaaGDaBDBaBGaQBBBaGBDaoB 
BaGGGBDaaaGGaaaaaaoooaaaaaGGDaaGaaaGQaGG 
aaaaaGaGaaGGaaaBBaaaaoaaaGGGBGaGaDBaBaaG 
OGaaGBaBaGoanaaaGGGaGaaaaGoaGaaoGaaaGaaa 
DGaBBBBGaGaaaaaGGoaaaBBaGaaaBaGBaaaaBaaa 
GaaGBBQGOBDBaaGGoaoaaaaoaaBUBaGOGaaGaaGG 
BaaGaGGGBGaBaGGGBGBaBaGGaGaaBGBBaGaDBGaa 
□BBBGGGaaBaaGGGBGBaBGDaaaBBaaGaaGBaaGGBB 

BBBGOGBaaaaGGaBGBBBGGGBBaBGaDGGBaaGBGaaa 
BBGGGBaBBBGGGBGBBaGGGaaGaBGDaaaQBBDGGBGG 

BGGGBGBBBGaGBGaaBGGGaaGGBGBBaGaaaGBflaaaa 
OGGBGBaBGaGBaBBBGGaBaaaaGGBaQaBaGGBBGaaa 

GnBGBBBGGQBGBBBGaaBBBBGBGGGBBBGBaGGBBBBG 
DBOBBflGGGBOaBBGGaBBGaBGGGBaGBBGGGBGOBaaG 
BOBaBGGDaGaBaGaGBGGGBaaBBGaGBGBBBGaaBGGG 
GBBBGGDBGBBBGGGBaBBGGGBBGBBGGGBBGBBaGGGB 

aaaGGGBnaaBGaDaaaaGaGGGaaBoaaGaaaaaGGDaG 
BaGGGBGBBBaGGBaGaBGaaaGGBBGGGBaGaaaGaaGa 

aGGGaGBBBaaGBGGGBaBBBOGaBGBBBGaGBQGGBGflB 

aGGBGBaBGaaBGBBGGGBaGBBGGGBaGBaaaaaaaBBa 
aGBGaaBaGaaBBflGaGGGBBBGBGGGBaBBGGGaaaaaG 

□BGBBBGODBBGBBGGGBGGBBGGaBaGBBGGGBDBBBGG 
BGBBBGGGBGGGaGBBBQGGBGaBBGBDBGGQaaBBBGGG 

aBBaaaGBoaaGGGBaoBBaoGBBGaaaaoGaGaaaGGaa - 
BBBGoaBBBBGBGGGBaaGaGaGBaaBaGOBGaaBGnnBG 

BBGGGBBGBaaGGBGGBBGGGBGGBBGGaBGBBBGGnBGB 
BGGGBaGaBGBBBGGOaGBBBGBGBOaaaGBBBGGGBOBB 
GGGBDBBGGGBBOaBGGGBBOBBBGGGBGBBBGQGBGBBB 

□GaaBBGBGaoBBBGBGGaaaaaGOGBaaaaGGGaGBaaG 

aaBGBBGaGBOOBaGGGBGGaaGGGBGBBflGaGBaBBaGG 

BGaaBGBBBaGGaaBBBaaGaGGaBGBBBGaaBGBBBaGa 

OBBaaGaaaBBGGGBaGaaBGOGBGBBBaaGBGaBBGGGB 

'laBGGGaBBGaaaGaBaBGGGBGBaaGaGBGBaaGGGaa 


BDDaGaBaBaBBBGBaBGaaBGGGGGBDGGBGGGGaBGBG 
aBaGGGaBGBGBOBGBGGaGaBaaaBGGGGGBGaaGGBDB 
BBBGGGaOBaBGBGBGQGaaBBBGBGaaGGBBBaaQGGBa 
BBBBGaaGGBGBGBGGGGGaBaaaGGGGGBBBBBGGGGGB 
aBaBBGGGaGBGaGGGGGaBBaBaGGGGBGBBaBBGGGGO 
GBBBBBGGGGGBGGGQaBBBBBGGGGGBGGGBBBBBGGGa 
GGBBBBBGGQBGGGGPBBBBBGaQaOBGGGGGBBflBBGGa 
GGOflBBBBGBGaaQGBflaBBGGaaGBGBDGGGOaflBBBaB 
-GGaGBBBaBGGGGGBBaaBaGGGGBGBGBGGGGGBBBBBa 
GGQGGBBBauaGGBaBBBaGGGGBGBDBaBGGQGaBBBaa 
BGQGQGBaaGagBGGGBGGGGGBGBGBGBGBGQaaGBaaa 
QBaGaGQBGGGBGaGGGBaaDBOBGBBBaBGBQGGGGBGa 
BGBGGGOaBaBBBGOGOGBGBGBGflBBBBaBGBGGGGGBG 
GBGBGGGGGBBBBaGGGGGBGBGBBBGaBBGBGBGGaGGB 
BaaOBaOGGGBBBGBGGGGGBGBGaBBBBGBGBOBGGGGa 
aBQQGBaGGaGBGGGBaGGGQBGBGBBBGBGBaGGBGGGG 
BGGGGOBaGaBaGGaaBGGGaaBGBaBaBGBGGGaaBGGa 
GGGGaBBBGBGGaQGBBBaaDGaBGBGBaBGGaaGBBBGB 
GaaGBBBBBGGGGGBBBBaGGGGGBGBGBGGGGGBBBBflG 
□GQBBflBBGGGGGflGBBBBBnGGGQaaBGGGGGBBBBBQG 
GaBBBaBGGGDGBGGGaaBaBGGGGQBGaGGGBBaBBGGG 
GBBaaaGGGGDBGaaGGBBBaaGGGBGGGGGaaaaBGGGG 

aaBBBaGGGGBGaaGOGGaBBaaGaGGGGGaaaaaGGGGG 
BaaaaGGGGBaaGaGGGGGBaaaaGGGGGBBaaaGGGGGB 
BBBGOGaaBGBaBaBaaGaQBBBQnaQaBGBBBaaGGGBQ 

GBDaaGQBQBGBaBGBGGGQGBaaaaGBDQaBnQaGGBaB 

GaBaQQBGBGBBBaBGBGaGaaBaGaBnaGGGBaaGBGBa 

GQDBGBGBaBBBBBGBGBOaQGQBGBBBGGaGaBaBCBGB 
GGGGBGBGBaBGBBBGBGaaGGGGBBBBBGaaGGBGBGBB 

cGaaaBaaGBaBBBDaaaaaaGGGGaBaaBaGaGaBaaGB 

■aGGaGBaBaBBBGaGaGaGBaQGGGBaGGBGQGaQBGBa 

QBOGaaaBaBaBQBQBGaaGDBGGaBGaGGGBGGaGGBGB 
BBBGGGGGBQBDBaBaGaaaBBBaBGaGOaBBBaaGGGBG 
aBBBaaQGGBaBGBQGaOGBBBBBGOGGGBBBBBGGGDaB 

BBBaaaGaGGBGaGaDaaBaaBBnGGGaaQBBBaaoaGGG 

GBBBBBGGQGGBGGaGGBBBBBGaGaGBaGGBBBBBGGGQ 
GGBBBBBGaaBGaGGOBBBBBGGGGaBGGGaaBBBBBGGn 
GGaBBBBBGBGGGGGBBBBBGGGGGBGBGGGGGBBBBBGB 
QGaGBBBBBGGGGGBBBBBGGGGGBGBaBGGGGGBBBBBG 
□GaGGBBBGGGaGBGBBBGOGGGBaaGBOBGGGGGBflBaa 


Fig.  602. 


Fig.  603. 
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Fig.  570    ...  . 

12  filling 

Fig.  571  .... 

16  filling 

Fig.  572  .... 

48  filling 

Fig.  573  .... 

 24  warp, 

48  filling 

Fig.  574  .... 

 32  warp, 

32  filling 

Fig.  575  .... 

.    .    .    .    .    32  warp, 

32  filling 

The  following  effects  are  produced  by  twills  running 
in  opposite  directions : 

Fig.  576   12  warp,  12  filling 

Fig.  577     ..........  18  warp,  18  filling 

Fig.  578   16  warp,  16  filling 

Fig.  579   12  warp,  12  filling 

Fig.  580     .   16  warp,  16  filling 

Fig.  581   18  warp,  18  filling 

Fig.  582    24  warp,  24  filling 

Fig.  583    24  warp,  24  filling 

Fig.  584    30  warp,  30  filling 

Fig.  585   12  warp,  36  filling 

Fig.  604. 


□■■■□■■□■■■DaaaaaaaoaoaDMHBaaH 
□■■□□□□□■■□■■■□□□□□■■■■□■■oaaa 
aaaoaaaaaaaaaDaaaaaDaaaaaaaaaa 
aaaoDaaaaaaaaoaoDoaaaaaaaaaaaa 
aaDaaDaaaaaaDBaaaaaaaoaaaaaaaa 
aaoDQaaaoaaaoaoaGaaaaaaaDaaaaa 
aaaaaaaaaaaaaaaaaaamaaaaaaaaa 
□□□□□aaaaaaaaoaoaaaaaaaoaaaoaa 
□aaoaaaaaaDaaaaoaaDDaaaBaaaaaa 
ooaaaaDaaaaaoaaaaaaoaaoaaiaaaa 
BaDaaaaaaaaaaaaaaaoaaaDaaDDaoa 
aBQaaaaaaDDaaaaaaaaaaoaaaoBBaa 
BDaaBOBBaBaaBaDDoaBBaaaaaaaaaa 
■□aBoaaaoaaaaBBaaaaaoaaaDBBaaa 
OBaBDaaaaaaaoDaaaaaBnaaaoOaaaB 
□aaaaaaaaoaaaaaaaaaaaaaaaaaaBa 
aBBaBaaaaBBDaaaaBBaQaaaaaaaaaQ 
BaaaaaDoaaaaaaaaaBoaaBOBBoaaaD 
BaaaaaaaaaoaaaaaBaDBBaoaDOBBoa 
BOBaaDDoaaaBBaaaaaaBaaBaDaBBDB 
aaBaaBBaBDODooaaaDBBDaaBDaaciaB 
□BaBDaaaoaaaaoBaDaaBaaaaaaaoaa 
□aaaaBaBaaaaoBBaaaaaaaaDaaaaaB 
aaaaaaoaaaBaaBaaBBaaaaaDonDaaa 
aaaaaaaDDaaoaaaoaaaaaaaaaDaBaH 
BaggggDaBBBaBBDaaBaaaaoaaaaaaa 
BDaaaaDgoaaaaaaaaoaaaaaaaaaaaa 
aaoaaDaaaaDaaaaaaaaaaDaaaaaoaa 
□aaaaoaaaaaaaaaaDaaaaBaoaaaaaa 
□□□□□BBBBDaaaaaaaaaaaDaaaaaaaa 
BBBBgaagaBBBaaBaaaaDaaaaaaDBBO 
aDoaBaBBDaaDBBBaBaaBBBoaaaBBBO 
BBBDanoaBaaaaaaaaaoaatiaBBQBanB 

aOOaBBBaBBaBBBOBBOBBBaBBaBBBOD 

■BaaaaDBBBaBBaDaaaaaaBBBaBBaBa 
goaBaBaBBaBBaaaBDaaaaaaoBaBaoo 
agnGaDaaBQBaaaaaaaaaBBaaaaaBBB 
OBaBBgBaaaaBaaaaaBBOBaaaBaaaaa 
□□□□□BBBaBaaaDDDBBDaBaaaaoaaaB 

aBBBgBBOBBBaBBaBBBOBBDBBBDaaaa 

□ggoSBagBBDBBBOBBDBaaaBaaBBBBa 
■BBaaaaaBaDBaaGaaDBBDBBBaaaaafl 

ggOBaagBBDBBBaBBaBBBaBBDBBBBQO 
aBgaBDBBBOBBDaaOaBBOBBBDDaQDBa 

□□BaagBBaBaaaaBaBaBaBBaaaBBDaa 
aaaBaBBBOBaaDaQDBBDBBBaaoaoaBB 

OBBBOBBaflBBaBBaBBBaBBaBBBBDDaa 
□BBaBBBOBBaaaDQBBaBBBaaaaDBBBB 
aBBaBBOBBBDBBGBBBaBBDBBBBaOaaa 

aBOBBaaBaaDaaaaBQaaaaaaaaBBaaa 
BBgBBaaaaoBBDBBBOBBaBBBBDaaaaB 

BaBBBDBBGBBBGBBDBBBDDDaaBBBBDB 

BgaaGgggaBBGBBBGaBGBBBBaoaDGBB 

□BBBGBBDBBaaBaGaBBGGaaGBBBBGaB 


□GaaoaaaaBBBGai 

BBaGGBGaBBBOBBga 
BODGBGaGBBGBBQaG 
BaaBOGGBBDBBBOQB 
GBBaGGBaOBBBOBBa 
BBDGDBGGGBBGBBaG 
BBaGBOGGBDOBBBOG 

— — gaDBBDQGBar- 


aGDBBGBBnDGBGGOI. 

BGGBBBaaiaDaBaGa 
GBaaBBBSOaaaDBBG 

GGBBGBBDOOBGGGBB 
GGBBBGBBGQOBGGBB 
BBGBBBDOBGGGBBDB 
GBBaBBDaDBGaDBBa 
GBBBGGBGGQBGaBBB 
BGBGOGBBGGGBBaBG 
BBOGGBBOBOGGBBnG 

BDoaBaauBaoBGDa 


■BGBBGBBBGBBaBBBGGGaGBBBBGBBGB 
■gGaggBBgBBBGBBGBBBBGGaaGBBBQB 

■□BBDaBaaBBaBBBaGGoaBBHaBBaaB 

Fig.  605. 


aaQaaoaaBGQQaaBB 

BBGGGaGBGBBGGOaa 
BBBGBGBBBaaBGGGG 

□BaaGaaaaaGBBflGG 
GGBGBaaBGGaaaBaa 

aagBBaaGGaaaGBBB 
GaaaGGGBBBGaaBB 

GaBGGQGBBBGaGBQB 
BGaGGGBBBGaGGGaa 
GBGGGBBBGGGGBBGB 
BGBGBBBGGGGBBGBB 
BBGBBBaGGBBBGBBa 
BBBGaGGBaBBGBGGB 

aaBBGaaBBBGaaaaG 

OGGBBGBBBGBGBBBG 
GGGGBBGaGBOGGBBB 

Fig.  606. 


□aBBDGGGBaaGaaBBGBBaaaaGaaaDBa 

gBBGaBBGBBBGaGGGBaBGBBBnaBGaaB 

BBaggGOBBaGaaaaaBaaGaaaBBaGBBG 

BBQBBBGBBBGGOGGBBBGBBBGBBGBBBa 
BBGGGGaBBGBBBBOBBBGBflDBSBGBaaB 
BGaBBGaBaGGGGaaBBGBaaaBBGBBBaB 
BGBBGBBBGBBaaGaaaGGaGBBBaBBGBa 

gBBGBaBGBBBBDBaBGGaOBBBOBBGBBB 
BaaGBBBGGaGaBaBGaBBaBBGBBBGBBa 
 ^GBBBGBBBBGBBBGGGGBBBGBflGBBaa 

oaaBGaGGaaBaGaaaGaaGaaaGBBaB 

^ulBBBaBBBBOaBBGBBGBBBGBBGBBBaa 
BGBaBGGGGGBaBGBaaGBBQBBBGaBGaa 
OBBBGBBBflGBBBGBBGBBBGaaaaBBGOG 
gBaBGGGGgaaBGBaBGaaGBBBGBBGBBa 
BBBGBBaBOBBBOBBGBBBGBBGBBBGGGa 

aaaGaGaGaaaGBaaoBaGaaBGaaGBBBG 
■■GBBBHGBaaGGGGaaaGBaGaaaGBaaa 

BBQGGGGBBBGBBBGBBGBBBGBBGBBBGB 
BGBBBBQBBBGGGGBBBGBBGBBBGBBGBB 
BGGGGGBBBGBBBGBBGBBBGBBGBBBGBB 
GBBBBgBBflgGGGBBBGBBOBBaGBBGBBa 

aaaaGaaaGaaGaaaaaaGaaaGGGGaaaG 
□□□□■■aGBaagaaGBaaGaaGaaaGaaBG 

BBBgBBaGBagBaBGaaGBBBGGGGBBBGB 

BBGBBBGBBGBBBGBBGBBBGGGGBBBGBB 
GGBBBGBBBGBBGBBBGBBGBBBGBaBGGG 

SS55!!g°'='5"'i<='""0"""Q""n"""Qaaa 
pBBBgBaBgBBgaaaaBaaaaaQaaBGGGG 
GaaaaGDQaaaGaaGaaaGaaGHBBGaaBa 

BaaGaaBgBBGBBBOBBGaaaGBBaGGGGG 

aaaaoGGaaaGaaGaaaGaaGaaaaaaaaG 
aaGaaaGBaGaaaGaaGaaaGBBBGGGGGa 

BBGaaGBBflaBBGBaBGGGGBBBaaBBBaB 

BQaaaGaaGBBBGBaGBaBGaaaGGGGOBa 
aoaaGaaaaaaGaaaGGGGaaaQaBaBGaB 

GBBBGBBGBBBGBBGBBBGBBBGGGGGBBB 
aBBGBBiGBBGBBBGQGGBBBGBBBBGBflB 

UBGBBuHaaGaaaaBaaaaaGGGGgHHHa 
GGGaaaGaaGaaaGBBGaaaGaaaaGaaaa 
aagaaoaaaaaaGaaaGaaaGGaGaaaaGa 
GgaaagaaGaaaGaaGaaaGaaaaGaaaGG 
aGaaGaaaaaaGaaaaaaaGGGGGaaaaaa 
GaBagaaGaBaGaaoaaaaaaaaDBaaGaa 
gaBGaBaGBaGaaBGBBBGDaGGaaaQBBa 

BBgBBBgBBGaaaGBBBQGaGGaaBGBaBG 

BBaaagBaaaoGGBBBGaBBaaaBBaBaGB 
BQBBBgBflGaBBgaaaGaoGGaaBGaaBGa 

BGBBOBBBQGGGBBBaBBBBGBBBGBBOBB 
GBBBGBBGBBBGBaBaOaGGBBBGBaBGBS 
GBBGBBBGBBGBBBGBBBBGBBBGGGDBBa 
BBBgBBGBBBGBaBGGGGGBaBGBaBaaaG 
BBgBBBGBBGBBBQBBBBnaBBQGaGBaBG 

BBGBBGBBaGaaBGGGGGBBaaaaBGBaGa 
BGBBBGaaaaBBGBBBaGBBaaGGGiiBaaS 
■QuaBBaGBaBGaGGGnaaBHaBHaaB 

Fig.  607. 
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The  following  weaves  show  twills  arranged  to  pro- 
duce basket  or  braided  effects  : 

Fig.  586    8  warp,  8  filling 

Fig.  587    8  warp,  8  filling 


□□□■■■□□□UBDoaBDNaaaaaaaaaaaaB 
aoaaaaoaaaaDacaDBOBaaaaaaoaaaaaa 
aaBauaaBBBaaaaoaaaDaQBODaaaaaBaa 

BBBaODBBBaDOBaODBBBDBODOBaBaBaOa 

BaaDciBaaoDaaaaBaoaDanaaaaaoaaaoa 
BDDCWBBaDoaGaaaBaDaaBDaaoaaoDDaB 
□□□BaaaDDBoaBBoaaaoaaBOBaaaoaBBB 
DDaBBDaaBDDaaBaDaDQaaaBDaaDaaaaa 
□BaaaDaBOBaaDoaaaBBBaaaaQaaaBBaa 
aaaaaDaaBaaaDDaQBOBBQcaoaaaaaaDD 
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■□□□BDaaBaaaBDoaBBBoaoaaaBBDaDBB 
□□□BOBBBaaaBGaaBGaaBaaaaaaaoaBBB 
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aaoGBBQBaaaaaaciaaBaoaBBaDaaBaBDa 

BGQGBBBGBGGOaBaaaGaaaaBGGGBBBGGG 

DaBaGGGBGBBBGaaBaaGBaaGaGBBBaaoB 
aGBaaaBoaaBaaGBGGaBBBOGoaaaaGGBa 

SaGBGaaGaaGaGBGaGaBBGaaaaBaaaaaa 
BflOBaGaBBBaaGQGBBBoaGBaBaaGaaaG 
OGGBGaaaGGoaoGoaaaaGDaaaaGGaGaaa 
□GBOBGiBOGaaaGBBaoaGBBBGOOBDaaaB 
□BQDaBGBaaaaoaaaGGGaaaaGGaGGaaGa 

■gGaBaBGBaGaaBBOGGBBBGaDBGGGBBaG 
□iBBOGDBOOGBBBGGGBBBGGGBOBBBGGDB 
■  GBBQGBGGGBBBGDGBBflaGaBGBaBBGGBG 
■BQanBGGOBBBGGGBBBOOGBGaBBGBaBGG 
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□GGaGaGaaaaGOBaaGGGaaaaaGoaaGaaa 
□aaDaGBBBaGGBBaGaGBGBGaaaGaGBGaa 
OBaGaBaaGGGaaaaGGaGGaaGaoaGuaaGa 
aaoDBBBGDaaBaGGaBGoaBBBGaaoaaaaa 


Fig.  608. 
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BaBBGOBBBaDBGBBGBBBaaQBBaaDBGBBG 
BBaoaaaBGBBaBGOBBBQGBBBaGBaaBGGa 
BGaBGGBBGGaBBGaGaGaBGaaBGGGBBGBG 
BBGBGaBflBGODGBBGBBGBQBBBBGGGaBBG 
BGBOBBBGGBBaaOGBBaBGBBBGGBBGGGGB 
GBBOGBBBGBGBaGOOGBBOaBBBGBQBBGGG 

GDGBaBaaBGBGBaBGQGaiBaaGBaaaaaaG 

BGGOaaGBBGaGaGGBBGQaBBGBBGBGBGOB 

GBaQBaaaaBaaaBoaGBaGBBBaGBGaaaoB 

□BOBBBGBGBBaBBBGGBGBBBGBGBBOBBBG 
BGBGBOaBBGGOBBGBBGBGBGQBBGGDBBGB 
■GBGBBaGGOaBBBBGaaBGBBBGaQGBBBBa 
□BGBBOGGOBBGGBBBaaGBBaGGGBBGGBBa 
GBaGGGaaBGBGaaBGGBaGGGGaBGBGBBaa 
■aGGaaBGBBGBGBBBBaGGGaaaBBGBaBBB 
□GGBBGBGBGBBGOBBGGOBBQBGBDBBGaBB 
GBBaBQGBBBGGBBBBGBBQBGGBBBanBBBB 
■GGBGBBGBBBBOGBBBGDBGBBGBBBBGaBB 
OBOBBaGGBBGGBBGBGBGBBGGGBBGGBBGB 
□BBGGGGBBBBGBOBBGBBOGaGBBBBGBQBB 
BQaaaBBGGBBBGBGBBGGGGBBGGBBBGBGB 
□UOBBGBGBBBGGBBGaGaBBGBGBBBaaBBD 
□BBBaBGBGBBBBGaaaBBBGBGBGflBaBGGa 
BGaBGBGBBGBBGQGBBOaBGBaaBGBBGGGB 

BGBBaaaGGBaBGBaaaGaaaoaGGBaaaaaa 
□aaaGaaGaGaaaGaGGBaaGaaaaGaaBGao 

BGBBaGGBaaGBGBGaBGBaGaGaaaaBGaGa 
□BaBBQaQGaaaaaaaGaaBaGGGaaaaGBoa 

■■■□GaaaGaGBBaBGBBaaGaaaaaaBBGaQ 

I 

Fig.  609. 


□□aaaaaBaDaoGaaaBaaaaaBBaaaaGBaa 

□■■BGaGGGaaaaaaGGaGBaaGBBGaaBGaa 

aaOGBBaBGGGGOBBBaGGQBBOBaBGaBQBa 

BGBGanaaBBBBGGGoaaBGBBBaaaaaBBaa 
BBaBBiBGaGGaaaaaGGGGGaBaBBiaaflafl 
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□BBaoaBaaaaGGGGBBBBaoGaBaaBBaBBa 
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aBBGBBBGBGOGGGBBBBGGGGBBaaBBGBBB 
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BQBBGBBBGGDGaBBBBGGGGGBBBBDBBGBB 

S2SSSR5S2SSS222°S""""DDc,aGaBBBaB 
S5S5S2SSSB2SSSB"°°'^CGBBBBaaaBBGB 

SBBgBBBGBBGBDaaGOBBBBGGaQGBBGBBBG 
SSR5S2SSSSSSSS°2°°°""""D""aaBBa 
■BaBBBaBBGOGGGBBBBGOGGGBBBBaBBB 
OBBBDBBOBBBGBBGaGGQBIIBBaaGQQBaBB 
BaBBaaBBOBBGQGBBBBGGGGGBBBBGaGBB 

SS2SS5SSS2P!!Q"'^°DaGaBBBaGaGaaaG 

R5S2B5SSS52S5!HBSD°°oaaaaoGGQGaa 
SSS2RSS2B5SR552SD""""°DDaGaaaaGa 

SRSS2SSSR552B55RB°°oDD»"""DDDa"" 
^(^■"'^■■QBaBOBaaGaaaaGoaGGaaaaGa 
BaGaaaaaBaaaGBBBOGGGGiiBaBGaaaaBB 

2RRBSSRS52B!"H""°"""dd"""»"""o"' 
■□GGaaGaaBGaBaBBBGaaHaaaoGGGGaBa 

^SSRSa5PS52BS!R""0"D"aa5"iiBBoa"a 
2222R5S2B5Sfi552B5"D"""oaGGGBBBa 
JiBBBSB*"°"*D»*"D""DQonGBaBBGaGaa 

aOOGaaaBGBBBOaBGBBBDBBGGGGGBBBaa 

■■■GgGaBaaMBoaaBGaSaGGBaHoaGooii 
2222aRR552BS5R52D"»"D"""""a"""" 

BB'^Q'^cvnaaGaaaGaaGaGaaaaGnano 
S2222SRR222BS"R""°""'''aii"'oaaBBBa 
2BBBBSD9"""D""D"""aBBaGaBBBaDGaa 

SR222SBBR2£°B""°""D"""a"""""D«i"" 
S2BBBB222B""°**'='"""a""nGaBBBBGGG 

BBGaGGBBBGaBGBBBGBBaBBBGBGaGGGBB 
aaBBBBaGOGBBflGBBGBBBGBBGGBBBBaaG 
■GGGGGBGBBaaBGBBBaaBCBBBaGGGaBBB 
aBBBaDGGOOGBBBGBBGBBBaaBGaBBGGGG 
OgaOGBaBBOOGBBGBBBOBBGBBBaOGaBBB 
UaBOQGGOaBGBBBOBBGBBflGBBGBGGGaG 

S22RBBBB2222R222*""°*"a"""""a»!^ 

MBaaaDaaBBBOBBBOBBGBBBGBBGGaGGB 

gapMMaaaaaBaBBOBBBGBaaflaBGBaaG 
UDaoGoaaaBaDaMBGaaGaaaGBBGGGBa 

□□OBBBaaGGaGBBOBBGBBBGBBaBBaaBaa 
BBBaGGDGBBBBGGGBBBCBBGBBBaaBGGOB 
□GOaBBBBgGQGQaBGBBGBBBOaBGBBBGBa 
aBBBGGaQQBBBBaGGBBBaBBGBBaaBBGaa 
□GGOGBBBBGQGDQBBGBBGBBBGBaGaBBQB 

□BBaaGaGoaaaaBGGGBBBGaBGBaaGBaGG 
■□□□□□■■■■GGGGBaaoaacBBBaBBGaaaa 
aBBBBDaaoaBBBBGaGGBBBaBBuBaaaaBG 

Fig.  610. 


BaOaBaBBBGBGBBBGBBGBBGDBaBaBBGBG 
BGBGOGaGOBBGBDBGBBBBaBGGaBGBaGBB 
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aaGBaaGGBBBaOGGGBBGBGBBBBBBQGBBP 
BBBGBGBBGGGGBBBBGGBBBGBBaBBGGBBfl 
OBBGBBBGBGBGGGGGGBBGBGBBBBBBGGBB 
BBBBGBGBGBGBBBBBBGaBBBGBBQBBaGBa 
aGBBGBBBGaBGGGaaGBGBDBGBBBBBaGGa 
aBBBBGBGBGGaaBaBBGBOBBBGBBGBBQaa 

 JGO 

UBBUBBuaBHuBGGGGBBaBGBaBGBaaaaaO 

□aaBaaBGaQBGauBGaGGGGBBBGaaGaaG 

OGBBGBBGBBaGBGOBBBaBBGBaaaaBBaaB 

aGBBaBaaGBGaGaaGGGGGGaaaBBaBBaaB 

aGaBBQBBGBBBGBaBBBBBBGGBQBaBBBaB 

aoaaaBaaBoaGBGBOGaoaaflBaaaaaaaGa 

aBGGBaGBBGBBBGGaBBBBBGBGBGaGaBBa 
aBGGaBBBBBGBnaBaaGGaGBGBGBaBGBBa 
aBBGGBBGBBOBBBGGBBBBaGaGBBaaaBBa 
□aBGGBBBBBBGBGBaGGGaBBBBOGBBBGBB 
BBBBGGBBGBBGBBBGBGBOaaGaaBBGBGBB 
BGBBGGBBBBBBGBDBGBOBBBBBBGGBBBGB 
BBBBBGGBBGBBGBBBGBBOaGGGOBGBGBGa 
BBGBBGOBBBBBBGBGBGQBBBBBBGBaBBaa 
BBBBBBaGBaGBBGBaBGBGaGGGGBBGaGBn 
GBBGBBGaBBBBBBGBQBGBBBBBBaaBGBaB 
□BBBBBBGGBBaBBQBBBGBaGGGBBBBGBaa 
BGBBGBBGGBflBBBBGBGBGBBBBOOOGGGBB 
BGBBBBBBQGBBGBBGBBBGBGQBBBBBBGBa 
BBOBBGBBQaBBBBBBGBGBGBBGGGGGGBOB 
GBGBBBBBBGGBBGBBGBBBGBGBBBBBBGGB 
BBBGBBGBBGGBBBBBBGBGBGBOGaQGGBBQ 
BGBGBBBBBBGGBBGBBGBBBaOBBBBBBnBO 
GBBBGBaOBBGGBBBBBBGBGBBGGOGUGBGB 
BBaBaBBBBBBGGBBOBaGBBBaGBBBBGaGG 
GGBBaGBBGBaaOBBBBBBGBGaaGGGGBBaB 

oaBGaGaBaaaaaaaaGaaQaaaaBGaGGGGa 

BGGBBBQBBOaBOGBBaBBBGBGBGBDBBBaa 
aBQBOBGBBBBBBGGBBGBBGBBBGBBGaGaa 
BGBGBBBGBBGBBOGaBBBBBGBQBaGBBBBB 
QBBGBGBOBBBBBBGGBBGBBGBBBGBGGGGO 
BGGBGBBBOBBGBBGGBBBBBBGBGBGBBBBB 
BBBBGBGBOBBBBBBGGBBGBBGBBBGBGDGa 
GaGGGGBBBOBBGBBaaBBBBBBaBGBDBBBB 
BBBBBGBGBGBBBBBBGOBBOBBGBBBGBOGB 
GGGQGBGBBBGBBGBBGGBBBBBBGBGBGBBG 
BBBBBGGBGBGBBBBBBGGBBGBBGBBBaBGB 
GGGGGBBGBBBGBBGBBGGBBBBBBCBGBGBG 
BBBBBGaGBGBGBBBBBBGGBBGBBGBBBGGB 
QaGGGBGBaaBBGBBGBBGaBBBaBBGBGBBa 
BBBBGGGaaaaBaBBBaBBaOBBnBBGBBaGG 

□GOGaaaaQGaaaGBBGaaGGaaaaaaGaaia 
BGaGGaGGOBBGBGaaBaBaGGBaaaaaaBaa 
GaGaaaaaaGaaaaGaaaaBOGaaaaaaGaGa 
aaaaaGaaaaGBGBaaBBBBBGGBBGaaGBaa 

Fig.  611. 
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Fig.  612. 


□□■aoBaoapDOBHaaoaaaaao 
□aaaBDODaoaaoaaoaoaaBBau 
aaaaoaaaoDaaoaaDaaaaaacia 
aaBoaoaaaaQaaauaaaoBaaGa 
BaoDDaaaaoQoBoaiaaaaoDaa 
aooDBBBBaoaBaBBaaDBDoaGo 
□□aBBBaaooBaaaanoaoDBuaB 
aaBaoaaaaaaaBaocaaaBoaoa 
oaaDBaaoaaaanooaaaaoDoao 
aaDaBaoBoaaDDOBaaaoaoBaa 
DaDBDOBDOaDDDaaaaQaDaBaa 
□□BBBaDDaaaaaoaaaaaaaaBLi 
□BBBaaooaaaaoaaDOOBBBBOG 
aBaaoooaaaaaaaaoaaaoaooa 
BaaoaaaaBBDOOaaaaaaaaaaa 
aaaaaaBBBOoaaaaaooaBaoaa 
aaaaaaBaDDaBaaaoaaaaoaaa 
aaDaaoaaaaaaaBaaaaaaBoou 
□□aGDaDaaaaBaaaaaaaaaDaa 
BaaaaaaoaaoaaanaBaaaoDBB 
BnaoaDaaoQaoaoBaaaaaaBBa 
uDaBaBaaaDaaoBaQBQQDBBBB 
uaaBaaoaaaaoaaDaaooaaaaa 
DaBBaaaaBBaaaDDaaaaaoBOQ 
BaaaaaaaaBaaaaaaaaoaaoGQ 
□□aaDaaBaaaaaaaaaaaaaaaa 
aaaDoaaaaoooaBaaDnDaaaaa 
□aaoBoaaaoaaBaaaaaaaaaaa 
aoDaaoBoaaanaaoaaaaaaaao 
BaaaaDBOaaaoaooDaaaaoaaB 

aaDDDaDDaDDaQQQBBBaDDDaB 
aDDDBBBBOQOBDOBQaBaagBBB 

□□aaaaBDaaBQDBDDaoDaaaBB 
□□aaaaoaoaaaaaaaaoDaagag 
aaaaaaouBaBaDaaaoaaaoaoD 
aaDaDDDaaaaDQaaaaaaaDBDa 
□□aaDDBaaaaaoaaBBaoaaoaa 
oaaoDaDDaaoQaaaaDDQaaaBG 
GaoGaGaaDaDaaaaaQaaaaagg 
BaaaGaGBGaaaGaaaGaaaaaga 
aaaGaaaaoaGGBaoDaaaaaaoB 

aBSaaBSaBGQQBGOBGQBggQBB 

auooBaaaGQQBGaaQaaggaiBB 

QGaaBBBGOGBBBBGGOaaGaGaB 

□GaBaaGGGaaaaaoaaGoaaaaa 
BBQDaaGGBBBBaGaaaBaagDBg 
■OGaGGOBaaaaooaaaaoaGaGa 
□aoaabaGGaaGDaaaaaoQaeaB 

Fig.  613. 
Fig.  614. 


GGaoassiiinnsacGsessxsGaGsseasaaiisa 
ussaoaiiGaiaiiinssaaGsaiiiaHiiiSGnGaiaGGGa 
GGaGS!i9Geo>issiBaaaGaisaBa9GSiBGas£aa 


nnoaGnGaaaaisGaaaaaaaGBaaaGGaGGsa 


aanaaaaaaaaaaHGnnaaaaGGaGGaniaaii 
aiaaaGaonaaaaaaaaBaaaGnanHGGaaGas 
GgneGaGBaaaaQaGaaaaaaaGaGGBaaaDiiii 


□icoiBBBBaGaGBaBBnGaGOGaGBanaaBaBa 


eaaBGBaaaaBaaBGaaaGGaGasaaGBGBaa 
aBaaaGBGnaaaBaiiaaGBaBaGGGaGaBGaaai 
gSBBaaGBaaaaaaaaaGGaGGBBaaGnaaGiia 
fflSBaaGBaanaGsaBoanaaGGGGGnBaaGnn 


MMfflaiGfflaDaaaQaBSBGaDBQBBaBBGBgBa 


□aGoaaBBaaaannaGsaaasaaiGaaBaaflaa 

BBBDDGGDBGBaSlSBGBaaBaSBGffiaBffiBag" 

QDGaiSffiaGBaaBffliaiaaiQBBiBfflBGagaBagg 

MfflaGnGGfflaSafflBlBBaiQBfflfflBfflGSGfflSgBB 


aBuaaaaaaGQaaaaB 
BBBGaGaaaaaGaGaa 
BBaaGaDaGaaGaaaa 
BaDGBGaaaQaaaaaa 
DBGnaaaaBaaaaaQa 
aaBGaaaaaaaoaaaG 
aDaBQaaaaaaaQGaa 
aGHaaflBGaGBBaGaa 
aaoGGBaaaBBBDaaa 
BQaGaGaaaaBGaaaa 
□aGaaBaaaaaBaaaa 
BaaGBDQGaaaGBaGa 
BBGaGOGaGGaaaaGa 
BDBGaaaGaaaaaaaB 
□aBaaaGaDBGaGBGa 
aGBBBGaoaaaoBBaa 


DGBBaaGGGBBOGaaGGa 

DaQGGaaaaaaGaBBQBa, 
aaBBBBGaGGBaaBaaGa 
aaQDaaaBaaaBGaaaaa 
aaBaGGGGBGaaaGBBGa 
aGDaBBaanGGBaaaaaa 
BanaGaaDaaaaaaGaar) 

□GBaBBBBaGGGBBGaaG 

GBDGG'nnGaaGaaBaaaB 
□aBBBaaGaGaGaaGaBa 
BOGGGGaaaaGooaaGGa 
aGBaQGaoGaaaoaaGGB 
aGGaaaaaaaGGGaaaGa 
BBGaaGaDaaBBGaaaGCi 
aaGGaaaaGaGGaaaaaa 
oaaaGGGaaaaaoGGBaa 
GBBOBBGaGaGGaaGBaa 
□aaaGGaaaaBanaoGaa 
GaaaaaQDGGQaaaDaaa 
□GaaGaBaaaGGaGBGaa 

BGGaBGGGGaaBBBOGGa 

BGaBBaaaGaacGoaaGa 
aaaaaGGGBaaaaaGGGa 
aaaGaBGaGGGGGaBBGa 
aaaGBBQaflBBBGGGaaG 
aaaGGaaGGGGGaaaaaa 

□BBGGBBGBaaGGGGaaa 

aGaBGBBaaGaaaaaaGa 

GGaaGGBBGaGGGOGGaa 

BaBBGGaBGaaaaBGGGa 
□GaaBGaaaGDaGaaaaa 
BaaaaGGaaaaaaGGGGa 

GGGGaBaBBGGGBBBBBB 

BBOGBBOGBBPBGaGOGa 
GGaGBBGGBaaGaBBBGa 

BBGGGBaaaaaGQGgaaB 
GaaaGBaaGaaoaaGGGa 
aaGGGaaaaaaGGGaaaa 

GGaaGGBaaaaaaaGGGa 

aGGaBGBBGGBBGOBaaa 

aaaaGGGaaaaaaaGGGG 
□aGaaaaaaGaaaaaaaa 

BaaBGGGGBaGBBGGGaa 

aGGGBBGaaaGGBBGBGa 

HOGGGaGBaaGaaGGaa 


Fig.  615. 
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□■□□□■DaDDBDDDDB 

QDDaMaaDQBQOaBDB 
□■□□□□■□□□□■□□■Q 
□□□■aDDDBDaaDBDB 
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aDBaDDDBQDDBDBQD 
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OBDaoDBaaaaBDBaD 
□□□■□□□□■□■□■□■a 

■□nDDBaDDBOBaaDD 
□□■□□□□■□□■□□■□D 
□OnDBDaoaBDHODDB 
OHOaDQBOBDBDBDDa 

DaDBaooBUBaaaDBu 

BDGDDBDaBaaBQaDD 

DDBDoaaBDBaaoBDa 

QDaDBaBDBDBaDQDB 
OBDODBaBQDaaBDDa 
OODBaGBODBOaODBD 

BDaDDBOBDOaBDaaa 

ODBDBDBDBDOQDBDa 

□□□BDBaOODBUDQDB 

gBanBaaBDDQaBDDD 
gDDBDBoaaBaDaDBD 
BDBaBaBaaaDBDoaa 

QBDBDaDQBDDaDBaa 

ODBaQBODDDBaaaaB 
DBDBcroaBaDaaBDDO 
■□BaBDaaDBDaaDBQ 

DBaODDBDDDDBaaDB 
BUDBQDUDBanaDBQD 

Fig.  617. 
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□BBGDDBBBDBBBaBa 
BDaBGBOBBBGBBBOB 
□BBGGBBDBBBGBBGD 
BGaBOBBBGBBBGBaB 
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BaGBGBBBGBBBGGGB 
□GBGOGBBBaBBGBBG 
aBBGBGDBBBGBaaaB 
BBBGGBBaBBBGGBBG 
■BDBaQGBGBBGBGGB 
BGBBGBBGGGBGGGBB 
□BBBGGGBBGGBGBBB 
BBBGBGBGGBBQBBBU 
BBaBBGGBBOGDBBGB 
BGBBBaBGOBBGBaBB 
□BBBGBGBBaGBGBBB 
■BBaBBGGGBBGGBBa 


SHDOBaffiDSGGGBlfflaaBSBaaGBQaaBODaiMfflB- 

KGQSGiiaaGGGGGsagGQGwaeiCGaiaiioasaiiiiB 
□GsoiiQaeisQGGdiaiiaQaQaBiGnGBaoBsiigisn 
□soaosgoGieiisyiGiaaiiiGQDisaBGaiaasBHaBSD 


aGia»agQGD«DDnaaiieiiiaaaiiaDBBBBaBiaa 

netlGilQBODGSOIlOeaaBliiaSiBBGQB 


□SaEIB§GGaC«l 


OGOsafisGaiigiSGoaffiaaiasaaaBaiiiiiBiaanoeGa 
GGGGisiasiGOOfgnBiasasiaaiaBenaBOoBaaoHD 
□GGiaasoGaoGaaciDsiaaaiaaBaaaaaaGaaa 
leaiiDaaaaGoonoiiaaaGaaaaaBaDaoaaaaaa 
□sDnaaGaaaDaaaaaaaaaaaaasoaGBDoaD 
SGHaaaaGaoaaagaaaaaaiODsaaGaaaGoa 
□asaaoGaasoiGDaiaanaooaaiiQaoooaaa 
aaaosaaGaGaSaaaiaaigaaaanGHaaDaaaa 
GaaoaaGBGaGaaaeaaaoaaGaoaiaaDDoaGs 

ffiGaGaDBaBOGBBBBBBaDBQaOr"—— 


nununiuuniaaiiKwauDaGBDaaaaGGauaGaDBS 
GSGBGGaaaaaaaGaaBawsaaGGaaaGGGDaa 
aGaaaBBBBaaGaBGBGaaaGBaBDaBaGGOHP: 
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gGBHaaaaaGaGaGaGGGffiaaaaBaGGaaGBGs 
gaaasBaGGBGBaaaGGGaaaaoaDBaaaaGaD 

iS  B  lid  IB  (iC  B  rn  ri  n  rn        a  ra  BB     r~\  ri  w     IS     r-i  rri     rn         n  r-r  on  r-1 1— I 


Fig.  618. 


aaaaaoaaGaaaGaGaieaGaaaaaaBGaGBaaa 
aaaaoaBGaaaGaGaGaGBGGaaaiGaQBGGBa 
aaaaaaoaaaaaaaaaaaaaaaaaaaGaaaaaa 

Fig.  619. 


Fig.  588    8  warp,   8  filling 

Fig.  589    10  warp,  10  filling 

Fig.  590   12  warp,  12  filling 

Fig.  591  .12  warp,  12  filling 

Fig.  592    12  warp,  12  filling 

Fig.  593    12  warp,  12  filling 

Fig.  594    16  warp,  16  filling 


DBaBaaDBOQDBnQGBDBaBGBDGDBaDGaaanaDGaaDGGBaaDaaB 
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BGBaBGBaaaaflaaBGaGGGaaGGaGBBBGaBBDIIBBaBBBGBBBGaB 
OBaBOBGBaaGaGBGGOBGaDBGGGBGBGBBBGBBBaBBBGBaBDBGB 
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BBgaBBgaGBaaGGGBGaGaGGaBGaGBaBaBBBaBBBaBBBaBBaoB 
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,'=^?=^ysysb^yySi;yw5iJHk'"L'"""i-J"uuuBaauBaaGBGacBGGaBDBaa 
gDBDBgBGaQBGGaBaBBBaBBBGBGBaaaBGODBGaaBaaaBaBGBa 

QBaGGaaBGaaBGBGBQBBBQBBBQBUaGBanGBaaDBaaOBnnnBny 

aQGaBQBGBaaDBGBBBDBBBaBBBDBaBOQaBaaQBaaaBgaaggBa 
oaaaaDaaaBaBOBOBBBDBBBaBBBaBQbaBaGOBDaDBaaaBgGaS 

R2SRR2SRB2S2S!S2SSS2Ba5°B""'"°"gDnBgQGag88gga8BD 
2nRR2BRR2B2S2B!!2BS52B""°"""0"DooBGaaBaGGBaGaBaQ 

8§sgs88Sgs5:5sg::g5:sgg:!ggsggss?s5SBBQQ-gDgiQQn 


IDDDBaGGBpDQBDDDl 


Fig.  620. 
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□■■■□□□■■■□■□□■□□■□□■□□■^■■■□□□■■■□■□□■□□iidSSS 

aaoaaBaaaaaaDaaaDaDaaooaDaaaaaBOBaDBGaBaaaSHHaSa 
BDDDBBBagDaDDaDDaDaaaaaQDBaaBBaaSoaaDBDDBBBDaaBB 

□BBBanBaDBDDBDDBBBBQQBaDBDnBaaBQDBaDBBBBOaDBIiaGa 
QBBBDBDaBDDBDaBDBBBaBDDBGDBGDBDDBaailDBBBDDaSBSHn 
□BBBBDQBaaBaDBaaBBBBQOBGaBDaiQDBDGBGGBBBaaGBBSan 
BGaBGGBGQaGGMBBBaaaBflBaGBaDBOaBGGBBBBaaaBBBGGaBB 
BaBaGBaaBDDBaBBBGGGBBBaBGaBDGBDaBOBBBGaaBBSoaQSS 
flflGGBGaBGaBDGaBBaGGBBBBanBGGBaGBaGBBBaGOBBBGaaBa 

BGGBGaaGaBBBaGGGaaBaaGBaBGGaaGBGGBOQaaBBGGaBBaao 

QaBQGBGGBGBBBGaDBBBDGGBBBaBGGBaQaaaBDBBBaoaBBSoB 
GBGGBGaBGaBBBGGOBBBGaOBBBBGGBGGaGGBGGBBBDGGSSEBn 

aGaaaaaQaaaaaBBaaaGaaaaDGBBaDaaQaaGGaQQaBBBaQSaa 

□aBDGBGGBGGBOBBBGOGBBBaaGBBBGBGOBaaBGGBGBBBGBGGa 
GBGaBaDBGQBaGBBBaDQBBBQQGBBBBaaBDaBaDBaaBBSBDGB" 
BDQBBBBaaBDGBaaBBBBGGDBBBOGGBBBGQBDOBGGBGGBDaaaa 
GGBGBBaQBGGBGaBGBBBaGaBBBGGGBBflGBGGBGGBGGaaGBGGB 

□aaGBBaBaaBoaaQaBBBQDDBaBGaaBBBBGQaaaaaaBSaBQOBa 

BBBBGaDBBBGGBDDBGaBBBBaGGBBBQGGBBBGGBGDBQaBOaBaa 
GBBBaaGBBBaBGGBaGBaBBaaaGBBBGOGBBBGBGGBOGBGGBGnB 
aBBBaQDBBBBGQBaaBaGBBBGGdBBBGaaBBBBGQBaaBQOBaDBn 
BaDOBBBGGOBBBGGBGaBaOBBBBaGGBBBGaGBBBQGaGGBOailBB 
BaQGBBBGaGBBBaBGGBaaiaBBaaaGBBBGGQBBBGBaaBOaBnBa 

BnGGBaaaGGBBaaaGBGGaaDBflaGGaBBBGGGaBaaaGBanaGaBB 

BBBBGGGBBaGGGBBBGDBaGBaaBBBBGQaBBBGGBaGaGGBGGBaG 

□BBaaGOBaaGQGBBaQaGaaaGBaaBBQanaaaGBaaBaaBQQBaaB 

naaBGnGBBBGGGBBBaGGBanBOGBBBGaGBBBaGGBGGBaaBGGB" 

BagBBaagaQBaaaGGBaaaaBaQaGQaaBBaaBaaBaaBaaBaaBGo 

ggBgBBBQGGBBBGaaBBBQBDaBaGBQBBBGBaGBGGBaaBQaBGay 
gBggBBBGDQBBBaGGBBBBaQBGGBaQBBBBaGBGGBQDBaGBaGBa 

SH2iH2S"»"9°°"""DD°"""°D"DD"°D"anBaGBDaBBBB"QBaa 

ggBQGBaBBBGaaBBBOGGBBBaBGGBGaBDGBQaBaOBGBBBGBaDB 
GBgaBGaBBBanGBBBaGGBBBBaGBGnBaQBaGBQaBGaBBBBaail" 
BgnBGnBGaBBBBaaaBBBaaaBBBGaBOQBaDBDaBBBBaGGBBBGD 
□gBqnBaaBaBBBGGGBBBOGDBBBQBanBDGBaQBGBBBaQGBBBaB 
BBggagaBaGBBBGQGBBaGGQBBaBGGBGGBOaBGGBaBQGDBBBBQ 
BDgBGGaaGaGGBBaaOGGBaBGGaDGBGGBGDaaBBGGGBaaaaGaB 

agaGGaaGBaGaGBaaaGaaaaGBGaBGnaGaaGBaaGGGBBaoaaBB 

□BDGBggBDGBGQaaBQDDBaaBGGaQGBGQBaGBBBGGGBBBQaQaS 

BggBgaBGGaOGBaGBaBaDoaGGBGaaGGBBBBGGGBBBaaaaBBao 
□□BagBagBGnaGGBGBBaQaGGBGGaGDBGaBBGGGBBaaGaaBaDa 
caoGaGQaaGBGDaGGBBaBaaBGaaaDaDDBaBaoQaaaaaGBBBa' 

Fig.  621. 


_  jaaBaaaaaDQBaaaDBBBaBGDBaBaGaaGBDBGaBBBaaGGBGB^nanaaBQBaafc 
BaaaGaaaaaGaaaGBQaaaaBBaaBGaGaGGaaaBaaBBBBBaaBDBGm 
aBggBaaggDgGBaaaQaBBBBGGBGaaaDaGBaBQaBBBBBSaBQBaoQGDBGBa^^^ 

BaDBGBGaOGGBGBaGaaBaaaGBGBGGGGGBGBGaBBBBaGGBGaGaGGGBGBGaBBaB 

aGBaBaaGGOBQBGaBBBBBGaBaBGaaQGBaBaaBBBBBaaBGBaaaaaBaBaQBBB 

DBGBGDGGaBGBaaBBBBBGaBOBaaaGQBGBQBaQBBBGBoSBaBaaGGaBQBODBBBn 

S2SRRRR2R2SR2S555SR2S2SRRR"°R°°°"""D""""""a""*"aaDa 

OBgDaaaBGBDaBBBBBaaBGBGaaGGBaaaGQBGBaGBBBBBQGBGBGGGaGBaBGQQB 

BQDGGOBGBGQBBBBBGGBDBGGGaaBaBaaoaaBaBaaBBBBBaaBaBaaGDaBGBaB 

OGGGGBGBaGBBBBBGGBaBGaGaOBGBDBGaDaQBOBaOBBBBBaQBGBaaaBaBaBaB 

RRR2S2SRS5H5RR2S2BRRRR2S°"""""dddd"»""°" 

DGOBGBaGBBBBBaGBGBaGGaaBOBGaaBOBGaGOGBGBaGBBBBBDQBGBaGaODBaa 
OgBaBQDBBBBBaaBQBgggggBGBGGBaGBGBDOQOG 

i2S2SR2SS5SflS£S£flHSSS2S2BR2S""°'^"n"aaaDaBGBaGBBBBBGaBGBoaQaQB 
S2S2RS52SSR2S2RRRHS2P?2SB2!!5"S°°"D"DDDD°"D"°°""»""cio"D"DaDan 

SS2B2SSSBR2S2SHHSS2S2"°t^"""""°"'^D"DBaQGGaBGBGGBBBBBaGBGBGGaO 
□GBGBGGBGGBGBQOGGGBGBaGBBBBBGBBBGGBGBGaGGGBGBGGBBBBBGQBGBGGa 

pgQBgBQgaBDBggaQgBGBGGBBBBBDBBBBBaaBGBaaaaDBaBaaB 

□ggaBaBgBQBgggDaBQBGaBBBBBGnGBBBBBGGBOBQaGGaBQBaOBBBBBaaBQBa 
.ggGagBgBgaggagGBGBGGBBBBBaGBOGBBBBBGaBGBaGaaGBGBGGBBBBBODBGB 
■GGGGGBGBGaGGGaaBGGBBBBBGOBGBGaaBBBBGGBGBGaOaaBaBGGBBBBBGaBa 
DBDDDDaBOOaQDBDBGDBBBBBaaBGBGBaGBBBBBaaBGBG^DaaGBOB^ 

Fig.  622. 
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Fig.  595    16  warp,  16  filling 

Fig.  596    24  warp,  16  filling 

Fig.  597    24  warp,  24  filling 

Fig.  598    16  warp,  16  filling 

Fig.  599   16  warp,  16  filling 

Fig.  600    24  warp,  24  filling 

Fig.  601   48  warp,  48  filling 


Fig.  623. 


Figs.  602  to  623  show  fancy  twills  formed  by  combi- 
nations of  twill  lines  with  various  other  weaves : 

Fig.  602    40  warp,  40  filling 

Fig.  603    30  warp,  30  filling 

Fig.  604   12  warp,  22  filling 

Fig.  605    30  warp,  60  filling 

Fig.  606  .   16  warp,  16  filling 

Fig.  607   30  warp,  60  filling 

Fig.  608    32  warp,  32  filling 
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^ig-  609    16  warp,  32  filling 

Fig.  610   32  warp,  64  filling 

Fig.  611   32  warp,  64  filling 

Fig.  612   50  warp,  50  filling 

Fig.  613   24  warp,  48  filling 

Fig.  614   16  warp,  16  filling 

Fig.  615   32  warp,  64  filling 

Fig.  616   18  warp,  45  filling 

Fig.  617   16  warp,  32  filling 

Fig.  618   16  warp,  38  filling 

Fig.  619   33  warp,  33  filling 

Fig.  620    40  warp,  40  filling 

Fig.  621    48  warp,  54  filling 

Fig.  622    60  warp,  48  fiUing 

Fig.  623    60  warp,  60  filling 
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Fig.  624. 


Fig.  625. 


■□□■□□■QDBDOBDDBOD  o 

□□■■■□□□■■■□□QBBBD  _f  

□BBaBBaBBDaBaBBDBB  9 

BBaaaBBBOGaaaaaaaB 
aaaaaaBoaaGDaaaaaa 
□□BaaaDaBaaDaaaaaG 
□aBaaaaaanaaaaBaBB 
aaDaaaaaaaaBBBDoaa 
aooaaoaDoaDGaaaaaa 
□□aaaaaaaaaaaaBaaa 
□aaaBaGBBaaaaaaaaa 
aaGGoaaaGaGBaBaDGB 
-aaGaaGBDoaaDBaaaaa 
□GaaaGGGaaaoGaaaaQ 
oaaGaaGaaGaaaBaaaa  .  . 

BBGGGaaaQDaBBBDDQB  1    * 

aaGGGGGaQDODaaaaGGQaDaGODaaGGaa 

QaOGGGDGGaaDDDGGaGaGGGaGDQaaGPD 
GGGaGaaGaGDaaaGQDGQGaGQGGGaQGQG 

aaaGaGaaaDGGaaaaaaGGaaaaDGGGoaG 
xaaaaaxGnaaaxaaaaaaaaaaaGGaBOGiii 
GxaGDJiGxaGGSiOJcaGGKaGaGGaaaoHBGa 

aGSCGXGGasCGKaDGKaaDGGQGaaGGDGBiaQ 
DDGKGaaaQKGaGGGKQaGDGQGODGaDGilil 


BBGaBGnanGaaGBaaaDBGGaGGBGaB 
BOGBGGBBaGGaGaaoaaGaaaaGGaGD 
oDBGOBBaBBGOBOoqaooaaaBaaaao 
aaGGaBBGaBBGOBoaDGaaaGaaaGGB 


□BaaGaaaaoaaBaaaBaaGaGBGGBaB 
.aaaQGaGOGBaGaaaaaaQaGGGaGGaa 
aaGGaaaaGGaaGBaaooBGGaoaaGGB 

BGOaGaBaaGGBGGBGGBGGaaaOOaGQ 
aaBGGBaaaaGOBGQGaGGBBBBBGGaG 

GaGaaaaaaaBGaaaaGGaaaGBBaGGB 
aooaaaGGGaK  aGGaGGaaaGGGaaaaa 
OGaMaGBGGaaaGGGaaaoGaGGaaaa 
garaGGaQaDGaaaGaaaGGaGaGGBaB    ^  o- 

MauUBGaGBaaBBBBBGaaGGGBGGBB      1    » 

■□aOGQGaGGQaGGGGGaaQGQaGGQGaGGGaGGaGGaG 

□QGaDaGaGaGaGGGGcaQaaGQaGaDQoaaDGGGGaG 
KGGaGGGGaaoGGaxGGaaGaaoGGaGaaQceGGseaafflH 
oxaoaaGaGaGaGxaxaGGGaGDGGaGxQGu^aiaGffiDQB 
aaKGGQGGaaaaKaaaKaGaGGGGGaKQGGffliaiiaGwaa 

DGQMGGGaaGGKGGGaGSlGGaGaaGKGaQaaBiSfilOaiSQ 
□QQOKQGGGGKGGGGGGaxaGGGGSBGaaGGGQffilBHIDGffl 
GGGGGKGGGSiaGGaaGGGQXaGGSGaaDGaiiaQllftlSWaO 

aGGaaaMaxaaaGoaGaGQaxGssaaaGaaGGfflQDfflSMD 
DQaaGQaxGQoaDaGQaaDGDHaQGaQQaQDGSiQaHaiq 


BGaBBaaGBGaBBBBD 

GaGaaaaBGBGaBBGB 

GGBGBGaGGGBOaaBG 
OGGBGaaaGGaBQBGD 
aaaGBGaBBBBOBGBB 
aBGaGBGBBBGaGaGB 

BGBGGGaaaGBGOGBG 

□BGGODQBQBGaaaaa 

"BGBBaBBGBGaaBBBG 

□BGaaBGaGGaaaaaa 

□GaoaGaGOQaGaGaG 

DaGaaaGGDGGaDBQG 

DaaGaGaaaaaoaGBa 
aaGaGaGaaaGBGaDa 

BGaaGGBGaaBGOGBG  1 

OBGGGOaaGBQGaGGB 


8 


□aGOGGGGGGGGGGGGGGGGaGGaOO 
GGGGGGaaQQGQGGGGaaGGGDGGDG 
KGOaGaQGXGaaQGGGGGaaiBBGGDffi 
□XGOGQGSCGXGGGGGSiaGfflQSSGaaiG 
OOXQaaXGGGXaaGXaGGGIlGffiGffiGffl 
OQaMGHQaGGGXGXGQGGGaWGBQSBH  ' 
JDaQDatGGGaaGaXQQDGGGDQSGBKB 
I 

Fig.  626. 


GGGBBBBBGaaaGBBa 
BGUGBBBGGGanaGBa 
QBGGQBQDGaaaGaQB 
BgBGaaOGBGBGBQGG 
QBGBQaaaaBDBGBGa 
BGBBBGBBBGBGBBBG 

GBBBaGaaaaaBBBao 

BBBGaQDOBBBBBaGG 
aBaaaBQGGBBBGGGB ■ 

_BaQGBPBGGGBQGDBa 

agQaaaaaaGGOGBGa 
qgaGaGBoaGGGaGaG 
GBBaDaDaBBGaaaGa 

GQBaBGBBBGGGBBBG 
GGgBBaaaGGGOGBBB 
BGGOBBBGGQBaGQBB 

aBaGnaaQGaaaaGGB 
BGBgggGaaGBGBaGG 
gBDBQGGaGBaaaaaQ 

■□■BBGaaaaBGBBBG 
GBBBOGGBBBGaBBQa 
■BBaGGGGBBBBBGaG 
BBaGQBGGOBBBGaQB 

BaGaBGaGGQaaGGBG 

Fig.  627. 


aGGGBGaaaaaaBGaa 
aaooGGGBBBGaGQaa 

BBBGGGBaaBBGOGaB 
aBBBGBBBOaBBGBaB 

aGGGBGGGBGQGBaGD 
GGaBBBaOOGGBBBGa 

aoBaaaaGGaaaaBBa 
.QBaaoaaaQaaaaaaB 

■GGGaGGGBaaaaGGD 

BBOGGGGBBaaaGaGB 

aBaGGOBaaaaaaGBB 
oaaaGaaaoaaaGaaa 

aapQBaaaaGGQBnnG 

GGQaBBQOaGGBBBGa 

aGBaaaaaGGBBaaaa  ,  „ 
GaaaoaaaGaaBGaaa    '    8 

aQDGGGQDGGaGGGGaGaaGGDDDDa 
GGGGGGaaaGaaGGDaGGGOaQGaDD 

KGaaGGaaxGoaGGGaGGGGGBaffiBa 
cxQaanaxDXGQGaaxGafflGGafflHffiD 

GGXGGGXQQnSGGGXDGGffiSGGBBGa 
aGQXGXQaGGGSeaxaQaGBMMGBaDD 
OQDGXGGCGGaaKaQQQGGffiefflaGaSB 


Fig.  628. 


■□BGBGBGGGGGGGBaBGBaBGBGBGBGGaO 
□BaaaBGBGGGGGBGBaBaBGBaBGBGBGOG 
■GBGBGGQBGGGBGGaBaBGBGBQBGGQBOG 
□BGBGBGGGBGBGGGBOBQBGBGBGBGGGBG 
BGBGBGBGGGBGGGBGBOBGBGBGBGBGGGB 
GBQBaBDBGGGGGBGBQBGBGBGBGBGBGGG 
OOBGBGBGBGGGBGBGBGBaGGBGaaBDBGG 
DGGBGBGBGBGBGBaBQBGQGGGBaBGBGBG 
□GaaBGBGBGBGBGBaBGGGGGGGBGBGBaB 
GGQBGBOBGBGBaanBOBGGGGGBGBGBGBG 
DGBQGGBGBaBQBQBGGGBGGGBGGGBaBDB 
□BGGGBGBGBGBGBDBGGOBaBaGGBGBGBG 
BGGGBaBGBOBGBGBGBGOGBGGGBGBGBaB 
GQGBGBGBGBGBGBQBOBGGGGGBGBGBUBG 
GGBGBGBGBGGGBGBDBGBGGGBGBaBDBOa 
□BGBaBGBGGGGGBQBaBGBGBOBGBGBGGG 
-BGBGBGBGGGGGGGBaBGBQBQBGBGBGGaG 
OBaaGBQBGGGGGBGBGBGBGBGBGBGBOGG 
BDBaBGGGaGaGBGDGBGBGBGBGBDGQBGG 
aBGBGBGGGBGBaGGBGBGBQBGBGBGGGBa 
BaBGBGBGGGBOaOBGBOBGBaBGBGBOGGa 
□BGBGaaBaGaGGBGBGBGBGBGBGaGBGGG 

BGBOBGBGBnGGBGBaBGBGGGBOBGBGBGa 
GGBGBGBGBGBGBGBDBQaGGGBOBGBGBG 
□GGGBGBGBGBaBQBGBGGGGaGGBaBaBaB 
GGGBGBGBGBGBaBGBaBDOaGGBGBGBGBG 
□OBOGOBGBGBGBGBGGGBGGGBOGDBGBGB 
iGBaaGBGBGBGBaBGBaGGBGBGGGBGBGBG 
BGGGBOBQBDBGBGBGBDaGBGOGBGBaBOB 
□GGBGBGBGBGBGBGBGBGGaaQBGBGBOBn 
OaBGBGBQBGGGBGBGBGBGQGBGBGBGBGG 
OBaBOBGBQGGGGBGBGBGBGBGBGBGBGGC 
ODGaQaaaGGGDaQaGGGGGGQaOGGaOGGa 
□GOGGDGQGaGGGGGaaGDGaaGGGaaGGOD 
OaDdaaGaGGaGaaGGaGGGGGGGOGQQGGD 

aGaGGaGGGaapaDaaGGGGDaGaQGaaaGa 
oaGaGaGGGGGGaaaaGGaaaGGQaaGOQGG 
HaGaaGGDaGaGGaGoaGaGpaaaGGGGGGG 
OffinGGGGGaGGGOGaaaGosaiMaaGGaoGQa 
□GBGaGaaaaaGGaQGoascGGsaaaGGGaG 
OGGiEGGaaaGGGGGDaDiiaaQaaaaaGaQGa 
OGGQsoQaaGGGGaaosDaGoaGasBGGaGaa 
QaGaaffiGaGQGDGQGaioQaGGQaGaBaGGaG 
DGGGGGBQaGGGGGBaaGaaaaGaaDBaGoa 

aQaQaGDBaaaDaBGGGQGGGGGGaaQfflGGO 
OaaGaGGQBGaGBGaOaGQGQaGaGGGGBGQ 

□□QGcaGQGBOiioaDaQGGaoaGaGGaaQaD 
DGaaaaaDQaBDDGaaaDDgpGaaaaDaciQw 

Fig.  629. 


BBaGQBBBBGBBBBQBGBBBBGBBBaaGDBBBGGGBBBBaaBBBCB 

aGaGaaBQaBaBGaaBBBGaaaBGBBaaaGaaGaBBaGBBBBGBBB 
aGaGaoaaaaGaaaaaaBaBcaaaaGaGaGaQaGaGaaaaGaaaao 
aoaGaaaaGBaaaGaaaoBBaaGaaaaGGGaGOGaaaaGaaaaGaa 
BaaaBBoaaBBGaaBBBaBGBBBBGBBBGGBGaaaaQBaaaGaaBB 
GBBBaaaaaGaaaaaaGaBaaaaaaBaaaaaaaaGaaaaQaaaaGa 

GGGGBBaGBBaBGaBBBBGBBBBOaBBGGaGGGGBBaGBBBaGaBB 
BGGGGGBBBBBBBBBGBBBBGBBBBGGGGGBGOOOOBBBBaBBBBO 
GGBaGGGQBBBBBaBBaaBBBBBaOGGGBGGGBGOGGGBaBBBGBB 
BGaGBGGGGaaaBBBBaBBaBBaaGGBGaGBQGGBGGaOBaGBBBB 
GaBGQGBGGaBBBBaBnaBBBGaDaGGGBBGaaGGGBGGGBaBBGa 
"BBaBBGGGBGGBaBBBBBGBGGBQGDaBGBBanBBGGOBGOBOBaiB 
aBBBGaBGOaGGaBBGaaBnaGGGBBGBBBBBBBaBBGGGGGaBBQ 
BGflBBBGBaaGGaGBaBQBGGaaaaBBBBGaaBBBBGBBGGGaaaB. 
BBBQBaBBGBGaGBBBaBaBaBOaBaBGBBBaBGBBBBGBGBGBaB 
GBBBBGBBBBGGGBaBGBOGGBBBBGBBBBGBBBBaBBBBGGGBaB 
BBaBBBaGBBBGaGBBBOGGBBBGBaBBGBBBGaBBBGBBBaGGBB 

aBBBGaBBaGaGaGBGaGBDaGBBaaaaBaaaaaGBBBBGBGBGBG 
aGBaBaGaaaaaGoaaaGGOaaaaaaaaaoBGaaaaaaaaaGGGBa 

aaBGBBBBGBBaGGaBOGGBBaaBBBBaBaaBBGBBBBGaBBGGaa 
GBBBBOBBBBGBGBGBGBGBOBBBBaBBBBGBBBBaBBBBGBOBGB 
BBGBBBBQBBBBaDQBGaGBBBBOBBBaGBBBGBBBBDBBBBGGaB 
BBBBGBBBBGBBBGOaGaBaaGBBBaOBBBBBBaaBBaBGaaaGGa 
BGBBBBaBBBBGBBBQBBBCBBBBGBBBaGBGBBaflBGBBBOBBBO 

BBBGaBBBaaaaGGGGaGGaaaGBaaaGaBBBBGaBaaGBBBGaQG 

□BaBBDBaBBaGGGGBGGGGGBaaBGBBaBGflBflaaBaaaGGGGGB 

■■GaaaaBGGGGaBDGGaGGOGGBaaaBaaaBGaBBBBGGGGGaGa 
aaaaGBBGaGGBDGQaauDBaaDGBBQHaaaBaBGBBGGGGBGaaa 
BGBBBaGGGaGaGaaDBaaGaaaQaaaaBGBGBBBBaGGBCGGBBo 
■■■GBOGaGGQaagBBaaaBOQaBaaaaBBBaBDaGGaaGGaaaaa 

OaaBGGGDGaBQaiaBaaBGBaGGDDQaBaGaBBGGGGGBBGBBBB 
BBaBGaGBaDBaBBGBGBBBaGBBGGGaGBBBGaaaaBaGaaBBGB 
BaBGBaBGBBaaGBaBBBaBBBBQBGaaaBBBaOBGaGBBaBaBBB 
BGBGGaBBBanaBaBGBBBBGaaBBGGQBGaOaGGGBaBBGBBaBG 
BBGGGBBBGBBfllGBBBaBBBBGBBBGGGBIBQaDaBBGBBBBGBB 

GBDBaBGaBaaoBBaaBaaGBaaaaaGBGaGBGaGBGBBaaGBaaa 
aaaGGaaaBGBaaaGaGaaaaGaBBBGGGBaBGaGaBBBGaaaaGa 
aGGGaaaaaBaaaaaaaaGaaaaGaaaGGOaoGaaaaaaaaaGaBB 
BGBGaGaaBBQBBBBGBaBBaaBBBGBGaaaoBGaaiaaaDaaaaa 
aGPGaaaBGaaaaaaaaDaaaaGaaaaGGaaGGGaaaaGaaaaGaa 
BGaaaaGBaaBGBaBaBaBGBBBaGaaBOGaaGBBaGaBaaaaBBB 
.GaaaaaaaaaaaaaQaGaaaaGaaaaGaaaGaaaDaaaaaaaaBga 
PGaGaaaGBBaaGaaaaBGaaaaGaaaaGGGGGGaaaGaaaaQaBa 
aaaGaoBBaaGBaBaGBBBBGBaaBaGGaDBGGGaGaaBBGBBBaa 
aoBGaGaaaBaBBQaBBaBaBaBGGaaoBGGaBGGGGaaBBaaGaa 

eGGOBGaaGaBGBBaaBBBaaaGGaaaGGGaGGGaaGaGBBDBBBa 
■BGaGBGaGaaaaoaoaBBaoaaaGaaBBaMQoaBpaaaBBaaa 

Fig.  630. 


HERRINGBONE  OR  POINTED  TWILLS 


The  true  herringbone  or  pointed  twill  is  one  in  which 
the  twill  at  certain  points  slants  in  opposite  directions 
from  the  float  of  one  thread,  as  shown  at  Fig.  624. 


■□■□■□□■oaaaaaaaBaaaBaaaaaBaaaBaaaoDaiDoaaaBOBnBaaciBa 
□BaBDaaBBaaoaBBGaaaBOBaBoaaaaBooaaBOaaBBaaaBDBGaaaaB 
BQaaaaaoaBDaaaaBaaBaaDaDaaaDBDoaBaaaaBBQaaQaaDBoaqaD 
□aoaaaDaaaaaaaaaBoaaoBaaaaaaooaaaaUBaaaanBBoaaaaoaoB 
aDC3BaDaaBDaoBaaDBaaaaaaaaQaDDBaoBaBDaaBoaDaaoaBaaBaa 
□□aBoaDaaBaBaaaaGBaaoaBBaaaaaBaaaaaaaaoBDaaaaoaaaBBa 
aaBaBDaaBaaaaaBOBaaaoaaaBBaBBaBaaaaDBaBaBaaoBBOBBOBB 
BBaaaaaaaaaaoaoaaaaBaaaflOBaaDaaBoaaaaBoaoaaaDBBBOBDa 
BaBaaaoBaoaaoaaDBDBDBGBGaaaDaDaaoaoaaaoBaaaaBaaaBaaD 
□BaBGGBBaGaGaaBGaaaaaBDBGaGaDaoGBBBGGGBBaGGBDBaBGBoa 
BGBGGBaGBBGBBGBBGDaGaaBaaoBGaaGaaGBBGBaaaBGaaoaGaaBa 
aBGGaBGBaaaBOBGaaaGBGagGaaGBOOBaoBaaBaGBGBBOOBGBOGDa 
aaGaBGBGaaBGBaBGBaaGBaGaGaBonaBGBGBGBaaaaGaaaaBaGaaG 
□□BaaBGBaaaaGBaaGaBGGQaaaaGGBBGBaBOBGBaBGBGBBGoaaBBG 

GBSGBDBoaGBGBQaaaaBaGBBOBBGaaaBGaoBGBGaaBQBGaBGaaGaa       ^    o 

BBaBQaaGaBGBaDaBOBaBMQaGBBBaBaBaaaBaBaac3BQBaaaagBDB 

GGGGoaaGaoaQoaQDoaaaDGaoaQoooaaGGGQOQQQDQoaoaDoaDDGQDDOQaaDaGapg 

aaGGaaoGoooGaGGaGaaGaaDaoGDGGOQaoQGGaoaGaaoDOGaQGGQaGGGggagggQQQ 

BOGaaoGGaaoGQGGQaaGasDDGaofflQaoDaaDaaGoaGGQaQQaaaDGGOQggGBngagByB 

□aGGGGGaaoaGGaaGQDGHaiiiGGDwawoGaaGQaQaQGaGGaaaHGiiGoGMggggBBQgBGBg 

□GWDaaaGQaQGaDGGGaaGDDfflaBDGGBaaGGQGGooaaaaGGiioaGfflaHaGGGGGBBQgBgB 

GGGSGGaaGGGGaGoaGiiGaGOQiiQDGgaiiDGaGDDGaGGGOQffioaaoaiiaGQGgGaaBBggBg 

aGaawGGQgGasDaaaGWQGGQDaQGaonQOBGDGaGBfjGGGGafflGaGGOQaGaQaGQaagaaggB 

GaaGOSGaOSBGIBOGaifiOQOGDGaQaOQQGGaffiaQQftlGSQQOBGGGGOOQGGGGOGOiaBgBBgg 

GUDGGGieGiiiaGafflDBGGaaaGaanGDaQaQaawGSQQQiiGtSGGaGGuDGGOogQaauBaBQBBQ 

COQOGQaSDOQGOaaaGQQDGQaaaOQQGaGQGBOQQQaiaaQaGGGaQGaaQQUDGGOBaBDBB 

Fig.  631. 


1 


^     3  Fig.  632. 

□aDaGBBaaaaBaaDBBBDBDDDBDBOBaaoDgBBBaaaBGBDaDaBBaBaaajsagDDaDBDggBaBgogaa^ 

nnBnBSSnnnBnBnGnBBBGaGGBBaBaBaaGaDBGaaQBaGBGaGaBBDBGBBBGG 
DaDBBBaaGaGBGBGDCBBBGBGBaBGGaBBi^^ 

■nHSnanBnBBBnanaDBBBnaGaBBaaoana^ 
nBSBnGGBGBBBBBaaGGGaBBGGoaaaa^^^ 
■■■nnnBnBSSnBBBaBGmBBBaGaBGBGGBBa 
■■nnnBnBBBnnnBflBGBaGGBBBaGnBnBGB 

SnRnanaSSnnnnnSSanannnSnaGGBaG 
-GGaBDaSaGSGBGGGBBBGBGDGBaBaHBGGGBB^ 
aGBGflBBGaGaGBGGOaBBaBGDBBGBaBB^ 

□BaaBBaaGacBGaGBoBaBGaGBBBaaaaaB^ 

BDBBBGGOBaaaBDaGOGBBBaBQBBBGGaagBggBBaBQBJBOBDgQBBMBgGa 

nBaBnnnBGaBBBBaaGGGBBBGaGBBBGGGBGBaBBVQOGBaaOBOaGaBBGGOBaaBBagGBBBGBgBUUaBBauu 
BBSaGGBGBBBGBaflGBGOQBBBGGGBOflO 


SSHysaSSSHSSsyoBHaSaaaHySaSBaSSBSH-SSBbBaiSBn^ 

□QBaBBBQGGaaBBBQBaQaBaBaDSBGBaaBBQGgiGigggi 


SnnnnnanManaaaBaGaGaaGMaGGaaoaaGKGcoGDKaQGGaBnQDGGGGGaGaBDDaopKggQgggggggQQuuu 
DGHaGGGDQGKGMOGaaGGGKGaaQGigoaGaQnGaGxqggggxQgGgagGxaDaaaQaHD^^ 

□QGKQOGGaOGXGGGGDGQXQGQDGKaGDaGGGaUXUaaaGXUgagGGgXQXGGgggGQKDGGDgKm 

8Sa8Bag§BBBBB8Bgg8SBSB888S8g§S888g§88SSSB8SS8gg888BB88§gS88888S8883y88SBg§SgSS 


idQDBCGanoBaQBBBQGGBBBDDBGOBGDBGaBBBaooBaBaaBGCBGaaaaBBBgggBBBggiiggBggBgDB 

JaaBOGBBBDQaBBBaaBGQBaaBDGBBBGQGBBBOGBOaBBBaaGBBBGGBggBGgBggBBBgggBBBagBaO 
aBGOBBBBBaBBBGGBGBQGGaaGBBBBBGBBBUaBGBQGBBBGBBBBBgGBgggBGBggBBBgBBBBagGag 
□BGGBaBGBBBBBaGBGaoBGBaaaBaGBBBaaaDBaaaBOGBBaBaaBBBGaagflGQgBggBBBBBOBBBgGa 
•aaBBBaGQBBBOGaaGBaaBGaBaBagDBaBGoaooBQDBDQBBBagGBBBggBagfgqBggBBBQaaBBB 

aaBBBGGBGaBGaBGGBBBaaGBBBaQiaGBQaBaOBBBaGBGGBDaBGGBBBOgDBBBDgBgGBggBOQBJJO 

□■BBaGBGBaoGBaGBBBBBGBBBnaBaBaaGBGgBBBBBgDBaggBgBgDBBBgBBBBBagBggaBgB 

WBGOBGOGBOBGGBraOBBBBBaaBGGGBGBGGBBBGBBBGGBaBOGaBGGBBBBBGBBBgGBgagggagaBB 

■■QaBGGBaaBaaBBaGaGaBBaGBaaBaGBGQBBBGOGBBBaaBGaBaGBGgBBBQgDBBBagBgaBOQB^ 
■OGBaaBBBaaGBBBaGBGGBaGBGOBBBGGGBBBGGBGaaBBGaaBBBOOBogiggiggaaBgGgBBagaagG 
□QBaGBBBBBaiBBGGBOflGaGapGaaaBaGaBaGGaaaaaaaBOBBBBBggBoggBgaggBaBgBaBBBGGaa 
□BaoBaaGaBBaaaaaGGGBGBGaaBBGBBBBBGaBaGGBGGBaBBaoBaaggagBgagBggiiBaaBaBSaga" 

■aaaBBGaGaBaQGBGGBDGBGaBBBaGGaBBOGBGgBaGBQGBBBQggBBBggBggBagBagBBBaQQB 
aaBBBaGBGGBaQBGaBBBGGGBBBaOBGGBGGBaGBBBOQBGaBQaigGBBBgggBBBggBggBggBGQBBBa 

OBBBGGBaBGaGBGGBBBBBaBBBGaBaBaaaBGOBBBBBGQBOaQBGBGGBBBgBBBBBggBgggBUBggBBB  .    g 

BBBaGSaGGBGBOaBBBGBBBBBGGBOaaBaBGGBBBGBBBaaBaBQGGBapBBBBBgBBBggBgBggaBaGBB 

aaQGGQaGaGGaaaGGGOOGDaaaQaGGaQGDGGaaGGaGaGODOGaaQaaQggGgaggQQgggaggggagGpagGGaaaao 
aaaaaGaaGGOGaGaGaaDaGaGGGaaQGGaGaGODGGGGoaGaGaQaGaaogggQggggqggQGggggggpugaQaaQGDa 


QQBGaGGGaGQGaQaG»D«GGGffiQaooQaGaaQQaaBGgiGaaaQGaoGGaGGfflggQfflg«QggQgggggggQa*QBBBOoBa^ 

□aaMaGQGOGaaaGGGDSQaQaGsiQQGaGGaoaDaQQssGGaaGaGQQGOGaBaggDgfflQggggggggggGgmQggBBBGQBa 

GQOGffiQGGaGBGGGQaaQGGaDGQfflaaGQGaQQGQaGGGaaaaaieQDQGQBGgggggggggggQaggggaBagDgaB 

GDGQOsiDGaiMaiiGGQQGaaaoGOGGfliaGGiisQfflaQaoGGaaGGaaiDiiGaGaagggqggQgggggasgagQgffiam 

DDoaaGBDBQQGBaQDDooDaGQaaGffiOEOGasgooGGGDaGaaGGGBBGfigGgggggggqgggffigggsgffigQagga^ 

oaDQOOGfflGGDGQaioaoDOQCiaaQaaaiiGGGGoaiDODQaGGssGOGOQBaGQoaaDGQaQaasiQaaaQpaaaaQGODBQGBBB 


Fig.  633. 
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A  HANDBOOK  OF  WEAVES 


The  twill  runs  to  the  right  up  to  and  including  the 
fourth  thread,  which  is  common  to  both  right  and  left 
twills.  The  float  of  the  fifth  thread  forms  a  twill  to 
the  left  with  that  of  the  fourth  thread,  and  this  twill 
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BBDBBB 


is  continued  until  the  next  point  of  reversal  at  the 
seventh  thread,  which  is  common  to  both  right  and 
left  twills. 

The  term  herringbone  is  also  applied  to  reversed 
twills  in  which  a  sharp  break  occurs  when  the  twill  is. 


HERRINGBONE  OR  POINTED  TWILLS 


□□■■■□■□■DBaaDBnoaHMnBocaDDnnnannDoaDnnna 
□□□■■■□■□■□■□□□■□□□■■■□■□□□□□□□□nuDDDOoacia 

■□□□■■■□■□■□■□□□■□□□■■■QQDDaDDDDDaDnDOanDD 
□□■□□□■■■□■□■□■□□□■aDDBiDDDDDODmDDQQDQDan 

□□□■□□□■■■□■□■□■□□□■□□□■□□□□DpaaDDDgDaoDDd 
□□■□□□■■■□■□■□■□□□■□□□■■□□DaaaDanDnQnDDaaD 
□□□■□□□■■■□■□■□■□□□■□□□■□nsDaDDnDnDQQpnnaa 
■QoaBDaDBBBDBaBDBQDDBDDDDODnaaDaaagQDDnanffl 
□■□□□■□□□■■■□■□■□■□□□■□□□□DDaaoDDnaDDaaoBa 
□□■□□□■□□□■■■oBOBQiDDaBDaDDaaDanDaapDanaiDD 
□■□■□□□■□□□■■■□■□■□■□□□■□□□□□□aaDOouDDfflDDa 

■□■□■□□□■□□□■■■OBDBDBDDODDDnQaDaDDQaDfflDnoa 
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reversed,  especially  when  the  twill  runs  for  a  consid- 
erable distance  before  being  reversed,  Figs.  380  to  396. 

The  pointed  herringbone  effect  is  obtained  with  a 
twill  chain  and  a  pointed  drawing-in  draft.  No.  3, 
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Fig.  643. 
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cBaaGBQaGBaaGBaQaBaaQBGBGGaBGaoBaaQB 

BGaGBaaGBaaaaGBGaGBDGGBGGGBaDDBQDQaQ 

L 
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Fig.  652. 


oaaBoaaBaBaBnBOBaBDaoB 

aaaaiaaaBaaaaDaoBaBOBo 
□□□aaaaBoaaaaDDaaaaaaa 
□□□□aaaaaaaoDDDaaaaaaa 
□□□BoaaBDBDaaDDaaaaaoa 
ooaoBaaaaaaamaaaaaaaa 
DaoaDaaaoaaBoaGaDaaaaa 
aDaaaaaaaaaDaaaaaaaDBa 
BBaaDDaDOBDaaaaBaDDDaa 
BaaDaaDaoaBBaaaagoaoaa 
BaoaaaaaoaaaaaaaSoaoDa 
aaaaBQaoaaaGaDBDaDaoaa 
□aaaaaaaaaaaaaGaaaaana 
□□BaaaaaaDaaDaaaaDaDaa 
□□caaaaaaaoaaaaaaaaaDa 
□□□□aaaaaaaoaDoaaaaaaa 
□□□Boaaaaaaaaaaaoaaaaa 
□□aDBaaaaaaooaaaaaBDan 
aaaaaBDaaBDBaaaBuaaBDa 
aaaaBoooaaaDBoaaBapaaa 
BBaaaGDDOBaaaaaaDDaaaa 
BBBaGGaGGoaaaaaDaaQGaD 


Fig.  653. 


BDaGaGaaaGaaoaBa 

QBGBGBGBQaGaQBaB 

aoaGBGBQQGaQaGBa 

GaaaGaGGGOGaaaao 

aGBGBGaGGaaGBQBQ 

GBaaGBGaaBGaGaGB 

BGBGGOBGaGBOGGBG 

.aBaGGaaaQaaaaGGB 

BGBaGGaGBGBGaDaG 
GaGBOaOBaaGBGBGB 

GoaGaGaGGGaGaGaG 
QaGBaaGGGGGaaaGa 
GaaaaGBGaaaGBOBa 
GaGaGaGaaBGaGaoB 

aGBGaGBGaGBGGGBG 

GBGQGOQBaaGGaCDB 

aaGGGoaQGaaaDaaa 

aGGGGGGOaGGGGGGG 
QGaaaGGGGGaGGGGG 
WGaGGGGafSGGGGGGG 
affiGQDGGSBGfflGGGGOffl 

GGsiGDOSGaaffiGGasa 

GGGSGWaGGGGISGBiaG 
OaDGgSGDaaGQaffiGGQ 


Fig.  654. 

DoaBaanaaGaaGaGBGaao 

SGBGaaaGaGGaaoaaaGBG 
BGBGGGBGBBaGBGGGBGB 

BGBaDGQGBaBGBGaOaaBG 

□aaGaGGaaaGBaGGGOGBB 
aGaGGGGaaGBaaGgGGGaD 
aaGBGGGBGBBaaBaQGaGa 

GGBGaBBGBGGGaaBlBGaG 

aaaBGBGBGaaaGBGBGBgg 

QaGBBaBaGGGGGBBGBaaa 

"aGaBDaaaaGGGGaGaaaga 

GGaGaaBGaaGGBGBBBGBG 
aaGBGGGBGBBaGaGGGBGB 

aaaaaGQGBGBDaGPGGGBa 

aBaGGOGaaaGBaGGGGGBB 

BaBQaaGGBaBaaDGGGGBa 

aBGBGGGaGBBBGaGGGBGB 

GGBGaaaGBaaGBGBBaGaG 

QaGBDBGBGGaaGBaBQBGQ 
GGGBBGBBOaQGGBBaBBGa 

GaGGGGGaaaDGaGGGGGGQaGaaaGGGaaao 

□GGaGaGGGGDaGGGaGGaDaOGaGGGaaGGQ 

»]GGGaaaaaGffiOGaGaGaGGaaaQGBBGBBQQ 
QfflaGaaGGGfflQsiaGoaaaaBGOGGQBGBaBoa 
QGHGaaaGsaGasaQaoaasGQoaaBaBBBGBG 
QaafflGGQffiGGQGaiiacasaGGGBBaBaaGBGB 
GGnQaiGffiaaGGaGGPGfflaaGaaBGBGaaGGBa 
oaGDafflDGGGaaaGGSBQGaaQGGBBGaaaDBB, 


BBBGGGGGBBBBBOGGGGBB 
GBBBGGGBBBGBBBGGGBBB 
□GBBBGBBBGGGBBBGBBBa 
GGGBBBBBGGGGGBBBBBGG 
BOGGBBBGGGBGGGBBBGOG 
GGGBBBBBGGGGGBBBBBGG 
GGBBBGBBBGaGBBBGBBBG 
GBBBGGGBBBGBBBGGGBBB 
BBBGGGGGBBBBBGGGGGBB 
BBGaaaGGGBBBGOGBaaGB 
'BBBGGGGGBBBBBGQGGGBB 
GBBBGGGBBBGBBBGGGBBB 
GGBBBGBBBGGGBBBGBBBG 
OGGBBBBBGGGGGBBBBBGG 
BGGGBBBGaGBGGGBBBaGG 
aOGBBBBBaGGGGBBBaaGG 
□GBBBGBBBGGGBBaaaBaG 

GBaBGaQaBBoaaaGGaaaa 

BBBGGGGGBBBBBOGGaGBB 

BBaGGBGGGBBBGGaBGGGB  „ 

□GGGGGGGGGGGGGGGaGGGGGaaGOGGGGGD 
DGaGGGGDGGGaGGGGGGGaGGGGGaaGGGGa 
HaGaGQaQDQffiGGGGGGGGaGGBBaoaBGGGB 

DffiaaDaaDGBaaBGaaaGaGfflaGBBBaaaGGBB 

QaBDGGaafflGQQaiaGGaaBlGGQGBBBGGGBBB 
GGaffiGGaSiGaGaGiBGGGffiaaGGGGBBBGBBBG 
□aGGKGaGGGQaaaBGfflaGGGaGGGBBBBBGa 
DaQaGffiaDGDGGaGGBGGGGGGBaaGBBBaGa 

Fig.  655. 


BaGBaaBBBDGBGaBaGBaaBBBDGBad 
gGBgGBBBBBaDBaGGBaGBBBaBGGBa 
GBGGBBBGBBBGGBGBGDBBBGBBBGGB 

S255iS2S29B"5°°°"""aGBaaBBBa 

ySBagGBGBGGBBBGBBBGGBGBGGBBB 

-SSSH2S92B5S°""""«DD"aoD"aGBB 
SS2SB2HBSSS°°"""DD"aQBaGBaGB 
BSSSgaasaaaQBBBBBaGBGGGBGGBB 
RB!!25"2"5'="""'=>"""<=i[^>[^"i^[^""i' 

^□■■■GGBDQBBBGGGBaBaGBGGBBfla 

BSHB!S29°"""°°"DD"""DDD"""aa 

GBGGBBBGBBBGGBGBGOBBflGBflBGGB 
□qBGGBBBBBgGBOGGBDGBBBBBGGaa 

BS2BS25!S2SB°D"°D"OGBBBaaBaa 
R2B52!!B*!'="="°i='[=i"<=>[^>B>""i=i[^"a 
2BR2!!B5B!!2S'i=i"<=>a"""Q>""aE^> 

BggBBBGGGBBBGGBGGBBBGGGBBBGa 
gGflBBGaBGgBBBQGGBBBaGBGGflBaa 
GBBBGGBaBaGBBBGBBIGGflGBGGBaB 
BBaGGBGGgaGaBBBBBaGBGGaaGaBB 

BBGGBaaBGaBGaaaBaaaaGBGaaaaB 

DDD°ggggggaaGGQGGaaaGGGGGaaa 
gGaaGGQaGaaaaGGGaGGGGGGGGGGO 
SQgggQggggGGGGfflGGaaGGaGaGQGD 

GfflgGGGDaGGGGGSiaKGaGQGGGGGGGffi 

agffiggaGGGGGGaiGGGiiaGaaGGGGGffla 
gggBaGGGGGGsnGaaaaffiGaGGGGGSiaa 

gggaaQGGGGfflGGGGaGQfflaGGGGaiGGQ 

QgaGGBaaaiiiaGaGaGaGGaiGGGiiGGaa 

gggggGfflGfflGGGGGGGGGGafflGBGGGGa 
aQaGGaGBaGGGGGGGGGGGaBGDaGGOi 

Fig.  656. 


Fig.  657. 

BBBGBGGGGQBGaBBaaGBaaa 

aaGaGBGGGaGBGBaaGBGflaa 

BGBBGGBGBGGBBGBGBBGGBO 
QBBBGGGBOGGBBBGBBBGGGB 
BGGGBBBGBBBGGGBGGGBBBG 
DBGGBBGBGBBGQBGBGGBBaB 
GGBGBGBBBGBGBaaGBGBGBB 
>  GGGBGBBBBBGBGGGGGBGBBB 
GGBGBGBBBGBGBGOGBGBGBB 
GBGGBBGBGBBGGBGBGGBBaB 
BGGGBBBGBBBGGGBGGGBBBG 
□BBflGGgBGGGBBBGBBBGGGB 
BGBBGGBGBGGBBDBGBBGGBG 
BBGBGBGGGBaBGBBBGBaBGG 
BBBGBDOGGGBGBBBBBGBGaG 
BBGBGBGGGBGBGBBBGBGBGG 
BGBBGGBGBGGBBGBGBBGGBG 
OBBBGGGBGGGBBBGBBBGGGB 
BGGGBBBGBBBGGGBGGGBBBG 
□BGGBBGBGBBGGBGBGGBBQB 
GGBGBGBBBGBGBGGGBGBGBB 
□aGBOBBBBaaBGGGGGBGBBB 


Fig.  658. 


GBDGGBGBOBGBGBGBGGGBGBGGGBGBGBGBGBGBGGQB' 
OGBGBGBGBGBGBaBGBGBGGGBGBGBGBGBGBGBGBGflQ 
GGGBGBGBDBGBGBGBGBGGGGGBGBGBGBGBGBGBGBGn 
GGBOBGBGBGBGBGBGBGBGGGBGBGBGBGBGBGBGBOBD 
GBGBGBGBQBGBGBGBGBGBGBGBGBGBGBGBGBGBGBGB 
BGBGBGBGBGGGBGBGBGBGBGBGBGBGBGGGBGBGBGBO 
GBGBGBGBGGGGGBGBGBGBGBGBGBGBGGGGGBGBGBGB 
BQBGBGBGBGaGBGBGBGBGBGBGBGBGBGGGBGBGBGBO 
GBGBGBGOGBOBGGGBGBGBGBGBGBGGGBGBGGOBGBGa 

gGaaaaaaaGaGGQaGBGaGBQBDBGaGGGBaGaGGBGBo 
BGBGBGGGBGBGGGBGBGBGBGBGBGGGBGBGGGBGBGB 
BGBGBGBGBGGGBGBGBGBGBGBGBGBGBGGGBGBGBGBQ 
GBGBGBGBGGGGGBGBGBGBGBGBGBaBGGGGGBGBGBGB 
BOBGBGBDBGaGBGBGBGBGBaBGBGBGBGGGBGBGBGBa 
GBGBGBGBGBGBGBGBGBQBGBGBGBGBGBGBGBGBGBGB 
GGBGBGBGBGBGBGBGBGBGGGBGBGBGBGBGBGBGBGBG 
GGGBGBGBGBaBGBGBGBGGGGaBaBGBGBGBGBGBGBGa. 
GGBGBGBGBGBGBGBGBGBGGGBGBGBGBGBGBGBGBGBU' 
GBGGGBaBaBGBaBaBaaGBaBaaQBGBGBGBGBGBGQaBh' 
BGQGGGBGBGBGBGBDGaaGBaGnDQBaBOBaBaBagGGOi 


ftGBGBGaGBGnnBaBQGGBaBGaaBa 
BBaBGBGGGGGBGBGiBBOBGBGGGg 
GGBGBBGGGGGBBgBOaGBGBBGGaa 
BBGBBGBGGGBGBBGBBBGBBGBGGO 
□GBBGBBGGGBBGBBGGaBBGBBGGG 
BBGBBGBGGGBGBBGBBBGBBGBGGG 
UGBGBBGBBBGBBGBGGGBGBBGGGG 
GQBBGBBGGGBBGBBGGGBBGBBGGG 
GGBGBBGBBBGBBGBGGGBGiBGBBB 
-GGGBBGBGGOBGBBGaGDGBBGBaaD 
GGGBGBGBBBOBGBGGGGGBaBGBBB 
BGGGBGBGGGBGBGGGBGGGBGBaaD 
GBGGBBGBBBGBBGGBGBGGBBOBBB 
BGGGBQBaaQBGBaGGBGGGBGBGgg 
GGGBGBGBBBGBGBGGaGGBOBGBBB 
QaOBBGBGGGBGBBaaGGGBBGBGDG 
GQBOBBGBBBGBBGBGGGBGBBGBBB 
DGBBGBBGGGBBGBBGGGBBGBBGGG 
□GBGBBGBBBGBBGBGGGBGBBGBBB 
BBGBBGBGGOBGBBGBBBGBBGBggG 
aGBBGBBGGGBBGBBQGGBBQBBQgg 
■BGBBGBGGOBGBBGBBBGBBOBGga 
aaBGBBOaGaaBBGBGGGBGBBGggg 
aBGBGBOGGGGBGBGBBBGBGBGOgg 
OGBGBGGGBGGGBGBGGGBQBGGGBg 
■BaBBGOBGBGaBBGBBBQBaaGBOB 


Fig.  659. 


DBGBnaaGaGaBGBGaGBGBDB 
BBGBHBGBBBGBGBGBBBGBGB 
BGBBGBGBGBGBGBBGBGBBGB 
BGBGBBGBGBGBBGBGBGBGBB 
BOBGBGBBGBBGBGBGBGBGBO 
□BBGBGBGBGBnBaBBGBBGBa 
BGBGBGBBGBBGBGBGBGBGBG 

SQBDBBOBOBGBBGBGBGBGBB 
GBBGBGBaBGBOBBGBGBBGB 
BBGBGBOBBBGBGBGBBBGBGB 
□BGBGBBGBGBBGBGBGBGBGB 
□flGBBDBGBGBGBBOBGBGBBG' 
GBfQBGBGBOBGBGBBGBBOBO 
BGiGBOBBGBBGBGBGBGBDag, 
GBBGBGBGBGBGBGBBGBBGBa 
GBQBBaBGBGBGBBGBaBGBBD 
□BGBnBBGBGBBGBDBQBGBGB 
BBGBGBGBBBGBGBGBBBGBOB 
BGBBGBGBaBGBGBBGBGBBGB 
BGBGBBGBGBGBBGBGBGBGBB 
BGBGBaBBgBBGBGBGBGBnBG 
aBBaBaBQiGBGBGBGQaBOBCl 


Fig.  660. 
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■DBOOOB«OBDBBnaDEGnaaDBBOIia«BOOn» 

□□□aaaaaoBaaaaaaaoDaBOBaoaBDaaaa 
□□aaaBBaaaBBaaBaaaBaaaaaoaaaoaBD 
□■■□■■□□□□aaaoaaaaaaaBaaDDoaaDaa 
aaaaaaaDaaaaaaaaaaaaaaaaaaaDBaaa 
aoaaaDDaaaaaaBaaaaaaaaaaDBDDaaaa 
aumDaDDDmaaaaammammaaoaDuaaDoaum 
'BaaaaaaaaBaaaaaaaaaaDDaaaaaaoaaa 
aiaBaaBDDaaaaaaaaaaaaaaaaoaDBaaa 
□iaoBBDaaaaaaaaaaBaaBBaaaoaaBaaa 
aaBBOBaaaoBaaaBaaoBBaaaaDaaaaaaa 
□□□IBaaBDaaDflaaoooaaaaaaoaaaBBaa 
□□aaaaDaaaaaaGaaaaaDaaDBaaaaaaaa 
□aaaaaaoaaBiaaDaaaDaaaaaaaaaaaaa 
BQaDQQBaaaaaDaDQaDDDDDaaDaaDDQQD 
□aqaaaaaBaaaaooBaaaaaaaaaQBaaaaa 
□□aaaaoaaaDaaaaaaaBDaaQaaaaaaaaa 
□□□BaaBBaaBaaaaaQaaaaDaBOBaaaBGa 
□□BaGBBaaaaaaaBaaoaaaaaaaaBaaaaD 
□aaaaaaaaaaaaaaaGaaaaBGaaaDBBDaa 
aaoaaGBGGDaGaBGaaaGBaGaaGGBGBBDB 

■GBaGGGBGBOGGaBaBGaBGGGBaBGGGBBG 

QBaGGGGGaGGaGaaaaBBGGGGaBaaGGaia 

oGaaaaQaaGGaaaQaGGGQaGaaaDaaaaaa 
□OGaGaaaaaaaDaaaaGGGGaDDaaaaaaaQ 
aGGGoaaGGQDaDaaGaQGaaaGGaaaaaGGG 
aaGaDGaoGGaGQQGaaaGGaGGQQoaaagaa 
ssGGDoaaaGaGaaaaaaiGaQQGGDGQaaQaGG 
□jBaaGGaaQGQDaaafflGBDGaaaGGaaGGGGiii 
DGffiaaaGGaaoQQaaiaaaiiGaGaaGOGaaQHa 

□  GGSGGGGGGDapieGaGaaHIGOaGaGGGGHiaa 

GGGGfflaaGGOGGijaQGaoGGiiGaGaGaQaiaQa 
OGaaGBGGaaQfflGaGaGaGGGiiaoGaGaiaaaD 
OGGGGGiiaaaflKaaaaGaaaGaGfflaGaaGGaaa 
DDGQaaGHDiiQaGaaaGaGaaGasiaBaaGaGa 
.aoaQoGGGKaDGGQaaaaooaaQOiioaaGaDa 

Fig.  661. 


BaaDBaaaGcaaBDaGaGBGBGBaaaaGaaao 

OBQBQaaBQaaaDBGBGBaBaaaaGBQGaaaa 

■□■GGGaGBGaaGGBGBaBGaGGOBGGGGaBD 
GBGCQaGBGBGGGGQBGBGGGGGBOBaQQGQB 
BaGGaOBaBGBDGGGGBGQGaaBGBGBaGGaa 
aBaGGBGBGBGBGGaBGBGGGBGaGBGBOaOB 
GGaGBGBGflGBOBGBGGGBOBGBGBGBaaaBa 
.□GaBOBGBGBaflaBGaGaGBGBGaGaGBOBGa 
GGBGBGBGBaBaBGBGGGBGBGBGaGaGaGBa 
GBGGaBGaGBaaaGGBGBGGGBGaGBGBGGaa 
BGaaGGaOBaaaGGGQBGQGGGBaaaBGGGGa 

GBQDaGGaaaaQGGGBGaaaQGGaGBaGGaGB 
BGaaQQGGBQaGQGaGBaaGaGGGBGaQaaaa 

OaaaGaGaOaGGGBGBGBGaOGGBGBGGGBGB 
BaaQBGBaOaaGaoaGBGaGBGBaGGBGBGBG 
GaGBOBaGaGGaGBGBGaGBGBGGGaGBGBGI 

aGBGBaaGGaaGBGBGaaaGBGaDGGflGBGaa 

□aaBaGGaGaGGGaGBGBGBGGaBGBGGGBGa 

aaBGaaGGaOaGGGBGBGBaaQaQBGGGQGBa 
QBGGGGGBaBGagGQBGBaQGaDBGBaQGGGB 
BGGGOGBGBaBGaGGGBGGGGaBGBGBGGGaa 
□BGGGBGBGBGBGGGBaBGGGBGBGBaBGGQB 
GGBGBGBGBQBGBGBGGGBGBGBGBGBGBGBG 
□GGBGBGBGBGBGBGGGGGBGBGBGBOBGBaa 
GOaGGaaGGGGGGOGGGGGGGaGGGGQaGGGG 
GGGGaGaGGGGGGGGQGaaaGGaGQGaGGGGa 
OaaGGGGGGaGaGGGaaoaGGaGGGGGGaGGG 
GGGGGGGQaGGGGGGGaaGGGGGGaaGGGGGG 
fflaGGGGGGGGGGaGGQftiGGGGGGGOGGGGaOG 
GiiGGGGGGOGGGaGafflaSOGGGGGQGGGaGGll 
GGfflGGGGGGGGGGailGGGaGGGGGaGGQGGfflG 
DOaBGGGGGGGGGBGGGGGaGGGGaaGGGSGD 
GGGQBGGaGGGGfflGGGGaGGBaaGaGGGHGGa 
aGGaGBGGGGGBGGGOGGGGGBaGaaaaSGGOGi 
DGaGGGBaGDffiGaGGaGGGGGGfflQaGfflGGGQG 
aGGaaQGBQfflGGGGGGGGGGGGOfflaBGGGGaO 

caQaQaaaBaaaGGGGOGGGaQQGfflGaQGGDQ 
Fig.  662. 


Figs.  9  and  10.  The  simplest  form  of  this  draft  con- 
sists in  drawing  in  straight  from  the  first  to  the  last 
shaft,  then  reversing  and  drawing  in  straight  back  to 
the  first  shaft,  as  shown  at  Fig.  624.  This  brings  but 
half  as  many  threads  on  the  first  and  last  shafts  as 
on  the  others.  Figs.  624  to  630  and  Fig.  642  are 
examples  of  pointed  or  herringbone  twills  with  this 
method  of  drawing-in. 

■ODaaOBGQBBBBBaOBaaGGGBGGGGGBaQBBBBBGGBGGGGO 
□BaaGBaGBGBBBGBGGBGGGBaBGGGBGGBGBBBGBGGBGGGB 
GGBDBGGBBBGaGBBBGGflGBGGGBGBGGBBBGBGBBBGGBGBG 
□GGaGQBaaaBGBaaBaGaaaGGGGaGGBBBBBGBBBBaGGaGG 

GGBGBoaBaaGGGaaaGGaGBGaaBGBQaaaaGGGBBBGaaGBG 

DBaaGBaGBGQBaaBaaBOOaBaBQGGBGGBaGiGGBGGBGGaB  ,1 
BQQBGOBQGQBGBGGaBGGBGQBGDBaaBGGGBGBaGGBQaBQG 
GGBBBGGBGBGGGBaBaaBBBGGGBBBGGBGBGGGBGBaGBBBG 
DBBBBBGGBGGGGGBGGBBBIBGBBBBBGGBGGGGGBGGBBBBB 
BGflBBGGBGBGGQBGBOGBBB GBGBBBGGBGBGGDBGBGGBBBG 
BBGBGaBGGGBGBGGGBGGBGBBBGBQaBGGGBGBGGGBGGBGB 
—BBBGOBGGaaaBGGGaGBGGBBBBBGGBaaGGGBGGGGGBDGBB 
BBaBGGBOGGBGBGOGBGaBOBBBGBaGBGGGBaBGGGBGGBGB 
BGBBBGGBGBGnGBGBGGBBBGaGBBBDGiGBGGGBGBGGBBBG 
GBBBBBGOBGGQGGBGGBaBBBGBBBBBGGBaGGGGBaGBBBflB 

GGaaBGGBGaaGOBaaGGaaaGGGBaBaaaGaaGGBGaGGB.Baa 

aaaaaaBQQGaGaGGGaaGBGGBGGBGGBGgaBGaGGGBaGaaG 

aBGGGaGGBGGBGGBGGBDGGBGBGGPBGGiQDBGGBGGaGGGB 
GGBGaGGBaBGQGBaanGBGBGGGaGBOGaBlGQOBBBGGBOBG 
□GGBGGBBBBBGBBBBBGDBGGGGGBGGBBBBBOBBBBBGGBGG 
aDBGBOGBBflaBOBBBaaBGBQGGBGBGGBBaGBaBBBaGBOBG 
GBaOGBGGBGBBBGBGGBGGGBGBGGGBGGBaBBBaBGGBGGGB 
BGGGQGBaaBBBBBGGBaaGGGBGGGaaBGGBBBBBaaBDaGGa 
DBaOGBGGBGBaBGBGGBGGGBGBaOGBGGBGBBBGBGGBGGGB 
DGBGBGGBBBGBGBBBGGBGBaGGBGBGGBBBOBGBBBGGBGBG 
GGGBaOBBBBBGBBBBBGGaGaGGDBGGBBBBBGBaBBBGGBGG 

nGaGBGGBaBGaGaaaGGaGaGGGaoBGaaBBGGQaaBGGBaaa 

,0«GGG«aaBGGBPGBGaBGaGaGBaGGBGa«GGBGaBGGBGGGB 
iBGOBaGBGGGBGBaaaBaaBGGBGGBGGBGGGBGBaaaBaQBaa 
GGBBBaGBGBGGGBGBGGBBBGGGBBBGaBGBGQGBGBGGaBBG 
'□BaBaBGGBGGaGGBGGaaBaaGBBBaBGGBGaGGGBGGBBaBB 
BaaaBGGBaBGGOaaBGGBBBGBGBBaGGBGaOGGBGaGGBBaG 
BBaaGaBQGGaGaGGGaGGBGaaBGaaGBGOaBGBGGGBGGBGB 
■■■GGBGGGaGBGGGGGBGGHBaBBGGaGGGaGBGGGGGBGGBa 

aGQQGDDaaGGGGaaaGGGGGaGGGaaaGaGaDaQaaGGGGoaa 

DGGGGaGGGGGGGGGaGGaGaaaGGGGaGaGGGGGGGaGaaaag 
□GGGGGGGaGaGaaGGGGaGGGGGaGGGGGaGaGGaGGGGGnGG 
DGGaGGGGOGGGGGGGGGGaaGaGGGaGGGaaGGGGGaaGaGGG 

oaGGaGGGGGGGGGaaaGaGaaaGGGGGGaGGGGGGaaaGGGGg 
aaaGaoGaGGGGaoaGGGaGGQaGGQaGaGaGGaaaGGGGGaaa 
fflaoGaQGaGGGGGaaGGGGGGGBaGGGaQGGaGaGGaaGaGaGa 
iQfflaaaGaGGaGGGGaaGGGGaffiGfflGGaaGGQaGGaGaGaaoGaia 

OaHDaGGaGGGaGGGGGGQGaQGGfflaaaaaaGGaaGGGGGGGBQ 
aaGBQGaaGaGGGGaGaGaBaGGaGBGaGGGGGGaGGaGGGBGQ 

aGaafflQQaaaGOGaaGDafflaaQaGOGBaGGGQaaGOGaaGBGaa 
□aoGGfflaaGQaaDaaDGBaaGaaaGGGBGGGGaGaGGGaBaaap 
aGDaaaHDGQaaaDaaffiaaGGaGGGGaGaaGaaaGGGQBGaGGQ 

aGGGGaGfflaOaaaGGBDGDGGQGGGGGaGBGGGGQaGfflGaGaaQ 

caGGGGaaHaGGDafflQaaaaaaQQGGaaGGiiGGQGaBGGGGGGG 
GGGaaGGGGHDaaBaQaGaaaaaaGaQaGGaBaDGKaaGaDGGG 
OGQGoaoGDGfflaHGaoaGaoaaGaGaaGaGGaffiaBGGQaaaGGQ 

.DGaaDDDGODafflClOaOQaaClDDDDDG.aGDaaaGfflQDQDDDQDDQ 

Fig.  663. 
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■□■□aaaoBaBaiaaaBOBoaaBaaaBaaaaaHoaaBaBaaaBaaaiD 
aBaaoBaBaBaaaBDBoaaaaoaaaaaDaaaaDBDaaBaBaBaaoaDB 
BaaaBoaaaaaaaaBaaaaoBDaaaaDDBaBaBaBDaaaaaaaaaaaa 
□aDaaaaaoBOBaaoaoBaBDBDaaaDBaaaBDaaaaaaBaBaaaBaa 
□□BDaDaaBoaoaaaaaaBoaaBDQaaaBaBaBoaooaBaBaBaBSaa 
QaaaoBaBaBaaoaoaoaaaaaaaDBaBDBDaaBaaaDDaaBaaaBOB 
■□■□■□■□■□□□□□□□■aaaaoBaaaBaBDBaBDaaaaaaaaBaBDao 
□aaBaaDaGBaQoaaBaaaaaaaaaBaBaBaBaaaaaaDBOBaaDBaB 
■aBDBaaaDaaagaBaoaaaBDBaaaaaBQaaoaaDaoaaaaBaBDaa 

OBnaDBaDDaDaDBQOQOCaaaDBDBDBDaaQDDDBDBDQDDDBDBaB 

BaaDBDBaDoaDBDaDODaoaaBDaaBDBaBDaaaDaaDaoaBaBQBa 

OBOaOBDBDOaQDDDaDBQBDaDBDaQBnaDBDDDaDDDDDaaaOaOB 
BDBDaQBDDDDDBOaODDliaaDaaBDBDBDBaDDOaBDDDDaBDBaaO 
□BaBOBaDaDDBDBDDDDDBDBaBOBDBaBDODDDBDBDDODDBDBnB 
BQBDBaBDDDBDDDBaDDBDBDBDBaBaBaBDQDBDODBaaDBQBaBa 

□BaBaBaBaBDaDDDBaBOBaBaBaBaBaBaBaBDaaDOBOBOBOBaB 

BDBaBDBDBDDaDmDBDBDBnBaBDBQBDBDBDaDDDDDBQBDBOBa 

□BOBaBaBOBaooaaaaBaBDBQBDBOBDBDBaBDoaaaBaBaBDaaa 
□DBaBDitiaDBDDDBDBDaaBaBaDDBDaaBDaoBDDDaaaDaDaDBa 
□□□BOBDBaaDBoaDaaBaaDaQDDDaaaBOBDaaBDBDBOBaaaBDg 

BDDDBaBDBaBQlDBDBaBDBaDaBDaOBQBDBaBaBDBDBDBDBDgg 
□■□aDBDBDBOBDBaBDBDBDnOBaBaDaBOBDBDBaBaBQBDBgDDB 
BDBQOOBaBaBOBDBDBaBaaaaDBDBDQDBDBaBOBOBaBaBaaaBa 

.□BOBoaDBaaaBDBDBaBDaaBaBaBaBaoaBDBaBaBDBaBaooBaB 

BDBQDDBDBDBDBGBDBQBQDDBDBOBQDDBDBDBaBDBaBaBnagBg 

□BaDQBaBDaDBDBDBOflaBaQaBOBaaaBOBaaaBOBOBaBoaaDOB 
BDDDaaaoBaaaaaaaaaaoaaaaBaDaBaBOBDBaaaBaBaaDaaaa 
□□□BaaaBOBoaDBaaQaaaaBOaDaaBaBaaaaaaaaaaaaaBoaaD 
□□BaBaBaBnaDaDaQBOBDBDaaaaBaBOBoaaaQDaBDaaBgBgaa 
aBDBaBDBaaaDnoDBOBaBgBnBDaaaaBaBDBDODDDaaaDagBDB 

BOBQBDBDBDOaaDDDBDBaBOBOBQBQBDBaBDDDaaaDBaBQBOBa 
aBDBDBDBDBDDDQDBaBDBDBDBDBDBOBDBOBDQaaOBDBaBgBDB 
BDBDBDBDaaBDaDBaDDBQBDBgBDBDBDBaOOBaaDBDQaBaBgBg 
OBDBaBDDDDDBDBDDDDaBDBDBaBDBaBaDQDaBaBDaQDaBDBaB 
BDBDBDBDDDQDBDaDDDBDBaBDBaBaBDBaODDOBaDQaOBOBgBa 
aBDBDBOBQaDQDODDDBDBaBDBQBQBDBaBDQDaaQQQDBaBaBQB 
BOBaBQBODDDDBDDaaDBDBDBOBQBaBDBDQaDDBagSgDBQiglQ 
OBnBDBaDQaOBDBaDaaDBDBaBDBaBDBaQQDDBDBODDQDBDBQl 
BDBOBOBDDDBDDDBDODBDBQBDBDBDBaBgQDBODGBDDgBOBgBg 

□BaBOBOBaBgaaDaBaBaBaBaBOBOBOBoaaBaaDaoBaBaBOBgB 
aQBaaDaaaaaoDaaaaoBoaDaaaaBaBgaaBQOoaaaaaaBoagaa 
□BaaDBaBaBoaaaaBDBOBOBaBDBOBDBOBCiaDaaaaBaBaBaBga 
oaBaBaBaaDBagDaaaaBaaoaaDOBaaaBQBoaaaaaaBDBaBaBg 
aooBaBaBOBaBQBaBaagBaaaaaDoaaBOBaBDBDaDaaBaagaaa 
aDoaBaBaBOBDBDBOBaBdBDaDBaaaBaBOBaBDBaBDBaaaaaaa 
□aoDaaQBaaaaaaaBaadBDaQBaaaaaBaBaaaaaBOBaaaaaaDa 
aaaQoaaaBaBoaaaaBoaoaaaaaaBDaaaaaaaaBaaoaaaaacBa 
aBDBDDnaDBDBOBDBDBoaDBaBaBDBnaDaQBDBDaaaDBaagBQB 
oaDaDaDaoDDuDODQDDDDaoDDQDaoDQoaDaaaoQaaaaDDgagg 

ODDODaaDaDDaODDaDOQDDDDQDOaaDDDOODDDaQDODDQDOagD 

ODaQDDaaDDDDaaDaDDDDQaGDaDDDaDDQanDaaaDaDODDDogg 
ooDaaDDDDOooaDDaaoDDODDDQDDOQODDQOoaaaDaaoaQoogg 
SDaooQaaaDDODDDDaQaDOocmsDaQaDQDQoaDDQDaaoa.oaagQ 
OBODDDDDaDoaoDaoDaaDaaDsnaiDaDQQDQaDaDDDaaDgDaagB 
ooBaaaaooDaDaooaaoaaaomaaDmaaaaaaaaooaaaaaaoDama 
ODaBaDDaaaaoDQDoaaaaasiDDDODHDcaQDmoaDOoaaaQOSiaa 


aDDQDDKDDaaDDaooDDaDDDDaDDDODOsaaDDaDDaQDaMQggag 


QODDQDDDaBoaaaosiaDQDQDQDaDQoaDOuafflaoaoasaaDaaaDa 

□□□□□□□□ODaiQDDBQDDQOOODDaDDaODaDDafflDDaaiODaDDDaDa 
OaDaDDDaDQDfflOSDDDDDDaDQDDDDDaaDDDDDffiOasaaaDaDaODD 
□□□□□□□□□□DQBDDDDDaDDQaaGDQDDDDQDaDDSaaaaaDDDDQD 

Fig.  664. 


■aoaaBaDBBnaauuBaaaaaDQaaanoaag 

aaBDDDaDQBBBDainaDBBDBBaQQBngBB 

□BaaaoaaaaBaaaaDaaaaDBaBaaaaaaB 
BOBBDBBaBaoaaaBBaaBQBGBBaaBoBaa 
QaaaBBUBaaaaaBGBBaBaaaaGaaaBaBn 
aaoBBQaaauBaaaaaaaaaaDaBagaaDga 
pBaaDaaaBDaoBDaaDBOBpaaaaBBDBga 
DafloaaaaBDBaaacBaaBGaoaaaBLiaBaB 
BODBaaaaaBGBGaBGaaGGaoDBaQBBGaa 
BBDDaagoBaoBBaoGBOGaaaaGBGGyBaci 
□BBGoaciBaGaaGBnaGGBBDaBoaaGBGaa 
BaDaBGGGBaGaaaGaBaGaBBaGBGaQBBG 
aGGaGOBaGBGaaBBGaBGGBaGBDaaBGBa 
aaBoaaaaaaBGBaGBaaaGaaBaaaaBBGa 

aBGBGBBGBGGaaGaaGBDaaBDaGBBGaDO 
aGOBaGBaOGBDGBaDaBGOBGGaaaaBGDB 
aaBGBBGBGBGBGBGBBGBaaGBGBBaBQBG 
BaaBGBBGBGGGBGBBGBflGBGBBGBBGaOD 
GBGBBGGBaGBGGBDGaBQBQBGBBGGBGGB 
CBBGGGBODBBBGGBGGGBBaBBaGgBanBB 
BGGBGBGGaBOBBGGBGBGGBGaBGiGGBBa 
aaaaGaBaaBBBGaBGGGBBaBBaGDBQGBB 

□■GaaDGaaoBGGBaGaBGBoaaaaGGiGGB 
BaaaDaaoaGGGaGBBaaaGaaaaGaaGagg 
GGBoaaGBGaGBGaGaaGaGaGaGBBGBGBg 
BCGBaGBBaaaoGaBGaaQGBGaaaDaaGQB 
GBaaDBioBGaaBGaaGBaaaaGBaBBaBGD 
□aaoBaGaaGaaaBGaaGaaGGaDaBGaaga 
BQGBoaaBaBGBaaBGGaaoaaoBQGBaGan 
BBGGBGGGBBGaaaGGaGGaaBGGaoaGaBa 
QBaDDaaaanaGGanaaGaaaaaaGaGaaaB 

aaGaGGGGGGGGGGGGDGaaaGGaGDaQGaa 

ODGaaaGGGGGGoaaaGaaQGGGGDDanaGG 

anGGDaGaGGGGDaOGuaQGaGGGQGaaGGG 
□aQaGGGDGGaaQDQGGGGGGQGGaGGGaGa 

aaGaGGaoGDGaaaDaQGGGGGQaQcaDGGa 
HQGGGaGaaaaaGGGGGGaG^GaGaGDQGna 
□MaQGGGaaGGGDGGQGOQsiaiiQGaGGaaaa 
aDfflaaQDGaaGOGGaaGGfflaaGfflGaGOGGao 
QDDfflDaaGGaaGGaGDaw)aGQOGHaGaGQaa 

□□□□BDaGGGGGGGnGl^aGQGQaaKDDGaaa 
aaCJDGIlOGGaGGGaDaiaGaGGnGGGWGGGDG 

□DDQQQSiaaGaaDaaioaGGGaGaanGHaaoa 

□□□□DQGMDDOaaiiaGaGGGQGQPDGniBOGa 
□□□□□□□□fflODQBDaGaaDGGGGaDGGamGG 

□□□□QaaaaaGsaaDaaDGGGGuaQQGaGfiiG 
□□□□DDDDDDiiQaQQaaaGQaGDaaGaaGaa 

Fig.  665. 


IQI 


IGI 


iaaiaGaBaaaaoaBGBaGaagBBOG: 

"'laBGaaGBBaBBgaGiBgaiggngaai 


BOB 

□aa 

 aaa 

GaBGGaaaaGBaaaBaaBBggDgaggBBGB 
-aQaaagGBaaQaBBDBagGgQBDgagBgBB 
□aBGaaDDaDBaooGBGQGGBaGaaBaaBBa 
BaBaaaaaDaaQBaGBGGBGaagBggagBgB 
aagaaaDGaaaoGGBDBaaagBgagDBDOBB 
aaGGGaaaaaQBDOBBBDcacGggBqggoBg 
aaGaaGGaaaGGaaGBoaaGgDaoaDDagga 
aaaaaaGQGGaQaaaGaaGGBQaaGaQGuDa 
aBBoaaGBoaaQBGaaaaBGOGaaQaQGaaD 
BBaBBaaaaaaGaaDaoBaaDaaDGaaaoaa 
BGaBaBaGGaGaaaaaaBaaGaaGBBGaaGB 
■BBGBBaaaGaBaaBBBOBBggiBOBBgMD 
BaGBBGaaaBBGaBGaGBaaBBLjaBGaaaBB 
aBBGaBaaBGGBBoaaaGaaGGBaaaBGaao 
aaBaaBBaQaGBaaBaaaaaaGGGBaaBBca 
BBGBBaaaQaaaaBGBQBaGGaaaaaaaaaB 
aaaGGGGBaGaGBaBBBaBQGaoaaaGGBaG 
BQGaaaaGGQaGGBaoBBGaaaQaGBGQGGB 
BGoaaaaGBaGQGaDBaBaaaaaaaaQaaaa 
OBaaaQBGaaoBaDaaBaGBGGaGaaGDaaD 
aaQaaaGGaaaaaGBGBGaaQBGGOQBggBB 
BQBGaaGaaGOGacaBQaaDGGaaGaagBGB 
aaaGaaGGGGaaaGaaGGGDBDOGGBgQBBg 

BBaBaGGaaGGGaaBGBBGaaGBGGaGaGBB 

aGBaaaaaGaQaaaBBaaaaaaaaaaGBBDB 
GaBaaGaaGBBaaaaBaBaaaBGaGaagBBg 
aBGBaGoaaGBaoBBGaBGaaGBBGgaagaa 
BGBBGBBGiBGBBoaaaaaaGBBnaBGBBaa 

isGaaoaGaaoaaaGGQGaoGaaaGGGGQDGG 
GUGGaGaaGaGLiGGGGaaciaaGGGGGaGawn 
aofflaGGGGGaGGaGGGGGaGaGGaaaoawaa 
GaGfBaonaGGGaGaaGaaGuaGGaaaassGaG 
oGaGfflGaGGGaaGaaaaGGGGGGGGnsRapGa 
aoaaDfflGGaGOGaoaGaoGQGcaaGi«GGQQG 
GaaGaGSGDagQGGaaGGGQQGGawiaGGaGa 

□GCGGDaWGaGaOGGaaGGGGOGSlGaGGGGG 
GaGGGOGafflGGGGGGaGGGGDaTOGaDGGGg 
aaGGGGGDGWaaQGGGOGGaGWGGGDQaaaa 

aaaGGGGaGGSBaaGaaaaQawGGaaaGGGGG 
GGGGaaGaQaaKGQGGGQDwaaaaGOaanaa 
QaGGaaaGGGGGiBaQGnafiaGaGOGaaGGGa 
DGaaaaGGaGaaaiiiaaaBaaGaGaaDGaaGG 

GaGGaGGGDDDaGGWGKaOaGGOGGGGGGGg 

□aaaGGGGGGGGGGGisaaaGGGuoGaaGGDa 
Fig.  666. 
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l^lg. 

iwiii  — 2  J  Ti-iGai. 

J^lg. 

ozo, 

iWlil   2    2  J  ' 

>-ieai . 

Fig. 

626, 

5-leaf  twill. 

Fig. 

627, 

6-leaf  twill. 

Fig. 

628, 

5-leaf  twill. 

Fig. 

629, 

pattern  16  warp. 

16  filling. 

Fig. 

630, 

pattern  30  warp, 

36  filling. 

Fig. 

642, 

pattern  13  warp, 

13  filling. 

□□□■□□□■■■□□□■■■■■□□□■■■□□□■□□□□□■□□oBBaaaaaBBBBooDBBBaDDaoa 
□□■□□□BBBaoaBBBOBBBaoDBBBaDOBaoaBaDOBBBoaoaBBaaBBaaaBBBaaDBO 
aaoaaaoBaoaBBaoaaBBBoaDaaaaDaBGaaoDaaaoaoaaaoaaBBBaaDBaaaaaB 
BaooaDaDBaaBaoooooaBaDBaDaBaaaBaaaBaoaaaaBaaDDaaBBBaaaDGBDaD 
— ^-laaGBaBaBaaGBaDOBaBDBaDQBQBaaaBDaaBaBaaoaaflaooBBBaaaDoaar 


DGOBBBaQaaQaaBODDBaDaBQOQBaBDaoaDBBBaGQBaoDaaQDBagQBQGaaBBQO 
aaQaaaBaaGaaaaGaDGBaoaaGBBBaoaaaaGBaaGBGQDaaQGaDBDGoaoBBBGGa 
BBaDGBBaaaQBoaaBaaoaGGaaMBODaaBaaaaBBaaDoaQaaaaGGaaoaBaaooaa 
BaaDGQaBaoBUGaaoaQGOBDaaBgaaBBBaBaoaaaBOBaoaaaaGoaaaaBaaGGBa 

OBBaQGOaBaaaOBaGOBaOaBaBaaDBBBGaaBOGDBaBQOGBaGGBGGOBBBGaGBBa 

-dGaaaaQaBBBaaooGGoaGaaaGaaaBaaGaBaaGaaBBBQaaaQaaaaaaBaaGaaaD 

□□aaaBOOGBBBaaDBGaGaaBGQOBBBOaaQGBBBaOGBBBGGaBaaaBBaaDGBBBGG 

OGBBaGoaaBaGaaGGGGaaaBBGQGBBaaGGBBBQGOBBaaBGGaoaBQBBaGaoaaao 

aBBBaGGBBBGaaBGGGBGGDBBBaaGBBaaBBBnaaBBBaGGBaGGBGGaBBBaGGBBB 
BBBQGaBBBaBaaOaOBtDDGBaBBBaaaBBBBBaOaBBBaBGaQBaBaGGBaBBBaOaBB 

BaGoaaaBagaaGaGaaGaaaGaBaaQaaaBBaaGBBBDacBaQoBGGGBaaoBaaooGa 

aGaQBBBGBaaaBOOaaGBGGGBaBBBaGGBOOaBBBaBGGGBGaGGOBGGGBOBBBGGO 
QaQiBBaDaBQGQBaaaBQQQBaGQBBBGQGGaBBBGGQBGDGBGaGBGQDBOaaBBBQa 
aOBBBGGBGGBGBBBGBBBGBGGBGGBBBOgaBBBGOBDGBGBBBaBBBDBGaBGDBBBO 
aBBaGBOaBOOBaBBBBaGBaaBGOBaBBBQBBBGBOaBGGBGBBBBBGBOaBOGBaBBB 

BaBGaoBOGGaGGGaBBGGGaaGGaaGaBaBBaaaGaaaaaaaoBaaGGaaaGaaGGGBa 

BBQaaGGBaaBBGaaBGGGaaaGaQaoBGBBaaBQaQaaBaaaoDaaaar  "  

■□aDaoGOBGBBaQDaaaBBBaBGGQBGQGBGaDaaQaaaaaBGGQaGBi.^  

nBDGGaGBGGaflBBGGGBBBGGQBaBOOGaOBGaaBaBDGGBBBQGGBBBDGGBDBGGGB 
GDBGGGBBBGGaBBBGBBBGGGBBBaQGaOQGiGGGaBBGaGBaBGBBBGGGBBBGGGBG 

GQaaGQQaaaaaaBBBBaaoGBBBGGOBGaGaaBGaaBBBGaDBaaBBGOGaBBGGGBGa 
BaaGaGGDBBaQGoaaBGaGBBBGGaaaGGBGGaaoGaBBBGGaaaaaGQaBBaGaBaGG 
aGDaaGaBBBaGOBBaaBGGGBBBGGOBaQaaoaaGGaBBGaGBaaaBaaGBBaaDGBGa 

aGBaaGBaBaGGBBBaBBaOGGaBBOGGBGGGBGGGaBBGaaBBBGBBBGaaaaBGGaaO 
GBOaGBGMGQGBBBGOGBBBaGGaGBgaoaOBGaOBOBGGGBBaaGQBBBaGGBGiGGGB 

BGOGaaGaBGaBaGaoaGaHoaooaBGQQaaGOBGQOBGBaBaaaGGBBBGBGaaaQaG 


■GGaBGBBBOaGBOGQBiBGBaOGBaaBBaBaGGBOBBBOaGBGGGBBflGBGGGlai 
' ~ jBQaQBQQaBBBaGGiaOaBaaQBBBBBGQQBaDDBDaaBBBGaGBGQDBaGG — 
laGBaaBOBBBBiOlGGBGGBOBaBGBBaaBaaBGGBOBBBBBaBaGiaaaDI 


oaaBGaaGaaaaoBBBaioiGGaGGBOBaBGBaaaBaaBGaaoaBBBaaaaGac 
OGBaaaaBGaBOBBBaBiBGBGGBGCBBBaaaBBagaBaGBaBBaoBBBoaGoiaoBBBa 

GDGBBaGGGBooGaoGaBGGOBaoGBBaGaaaLjBaaaoGBGGGBaaGBDOGBooaaaBGa 
■GaGaBBaBGaaBGGaaGBGaaBGBBBGaGaaQGaaBoaoaGBQQGaGBaaoBGBaagoa 
BBGaGBBBaGaBaGaBaoaBnaGaBBGaaBBBoaaBBBaoGBaGOBaaaBGGaBBBGDGB 

BBBaGGBBBGBOaaBaBOGaBOBBBGGGBMBBBaaQBBBOBGGGBaBaaGBaaBBOaGBB 

aBaaGGGaBBaoaaDaGBaaQaBBoaaBaaaaaBaOGBaaoaaaGaaaoGoaaaGGGBBB 

GGBBBOGOBaBGBaOGGGBGBBBGGaBBBGaGaaaaGGBBBaBaGaaGBaBBBUGOaaaa 
DaGBflBGOGBBBaGGBGGGBBBGGGIBaGGaGaBBBGaOBBBGGGBGGaBBBGGOBBflaG 

□ODGGGGQGGGGGaaaaGGDaDDaaOGDQOGaaQODDDaDOGaGGaaaGaaGaGGGQGGG 
naOQGQGOQGGOGaaDOGaaGUGGCQGaGGDQOaaOQGDQaGGaGGGGGQGGGGGQaGGa 

DGDGQOoaaQoaDGaDOQaaaaQQgDGQQGaGGGGaQGaaQQGaaaGQQGGQGGGGaaaa 

aaaGaaODDOCOQQQaQDGGGaOGQaQaGOQQGQGGaQOaaQGOaaGGaaQGGaQQGGOG 

aGaGaGaaGGGaaaDGDQaQaaGaaGaGQoaaQaaaaaDQQaGQGaaaQQGGGGQaaDGQ 
aBGGOGGaGGGGGaGQaGGGaGaQGaQQGBGSQaQaQaQaQQaaaaaGGQGaaQaDaGaa 

OGBGGGGaQaGaGaQGGQaGaGGGGGaQaQGGSeaDGGGaDGaGGGGGOGGGGaaaGaDaBD 
OOCMGQODaGGaaGGQGQGGGGaGaGQBaGaQQSaaGQGaoaGQaOGGgDaQGOaGQSQQ 

OQGGfflaGQGGaGaQGaQQaGGGQaoasGaQGGDGffiGGaQGaGaGaaaGQQGGgaaaBDQa 
coaDaBaGaGaGQDDDQaaQQaaQQaiooQDaDDDaaGGQQGQGQaGOGGDaaOGDsaDDa 

OGaaGQBaGQGGQGQGaGGGGaaafflaaaQaGaGQGatfiQGGDGGGGGGGQGGGaQBDOODa 

oooaaGaiaGGGaaaQaGGaggQaiQQaGaGoaoQQQaBQGgaGGGaGGGGGDaBaDGQGa 
DGDQGaGDsaaGDQaaaGaQaQaQaaaQODDDaaaGGQaoaGGaoaGDQoaQBDQQaBac 
oGaaGaGQGfflGQDgaGaGGQGiaaQGQaoaQaaooQaaaHQOQDQGOGQGQBoaQaaGQc 
OGaGaaGGGGaGGaGQaGQQBaoaQaaaaaQaaoGaGoaaBGGQaaaGQGMaaaoaaQGc 

□GGGGaQDaaDfflaGQOQGGfflaGOaDaaaGOGaaGGGOGaGGBGGaGGGGSIGaGGGaQaGC 
GGGGQGGQGGQGffiaGQuGSaGOaGaaaGaDaOGQQGaGaGaGffiaGaQQaGQGGaaaGGGC 

DOGGGaaGaGgGGBaGGaDoaGaaGGaGGaaGGDQGaaaQGQGBGaaaGoaGGaQaDaDc; 
ooGQaaGGGGQGGaaQsiQaGGaGGaGGGGaQGGaGaGGQGGaaGSGsaaGaaQGaGQaa: 
pGQGGQQGGQDQQDaaioGQQQaaaDQaQGQaGaaoGaaQGGGGGQfiGGaaGaGaDaaGac 

Fig.  667. 

In  the  foregoing  pointed-twill  drafts  the  twill  runs 
for  the  same  distance  each  time  before  the  direction 
is  changed.  A  great  variety  of  zigzag  effects  can  be 
obtained  by  varying  the  distance  over  which  the  twill 
is  carried  continuously  in  the  same  direction.  Sev- 
eral such  patterns  are  shown  at  Figs.  631  to  635, 
the  arrangement  of  the  twill  being  shown  in  each  case 
by  the  dra wing-in  draft. 
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Fig.  631,  twill  2- 
Fig.  632,  twill  ^- 
Fig.  633,  twill 
Fig.  634,  twill 
Fig.  635,  twill 


■DDaOOBO«OB«DDaBDDDI-___- 

□■^□■□■□■■□□□■□■□□□■■□l  

□□■□■□■□■■□□□■□□□■□□□■■□■□■□■□□□■□■□■□■■□□□■□D 

□□■□■□■■□□□■□□□■□□□■□□□■■□■□■□□□■□■□■■□□□■□□□B 

BGBCBBDaDBaDDBBDBBaDDBQDGBBaBaBDBDBBDDDBaDDBBa 
OBGBBaGGBaDCBBDBaBBaaDBGQOBBQBaBGBBGaDBGaGBBaB 
BGBBGQOBaGDBBQBnBaBBDGaBGDGBBaBCBBGGaBaGDBBCBa 
UBBGDGBGaaBBGBOBGBGBBaadBDGaBBQBBGGGBOaDBBaBClB 
BBDGGBGaGBBGBaBaBGBGBBGGDBGQGBBBaaGBaaGBBGBGBG 
BaDCBOGOBBCBGBDDCBGBQBBDGaBQaaBaGaBGGGBBDBaBnD 

□□aBGaciBGBaBaaGaaBGBaBBaaQBGaaGGBDaaBBQBGBQaQ 

□UBGaGBBOBQBQBaaaBaBOBaBBaaaBGGGBGaDBBGBaBaBGG 
QBGQGBBaBGBGaaBGBGaaBQBaBBGaaBaBaGGBBGBGBGGaBG 

BGGDBBDBQBaGGGaBaaaGGBaBaBBQaaBaaGBBaBaBaaGGGB 
.□BaGaBBCBCBaaQBQBGaaBGBGBBQaaBaBaaaBBaBDBGaGBO 
baBaaaBBaBGBGBaaaBaBGBaBBGaaBGGaBaaaBBaBGBGBGG 
'uGGBGaDBBaBQBaaaaaBGBaBBaaQBQQaaGBaaaBBDBQBGaa 

BaGGBOaGaBOBaBaGGBaBaBBDDOBDGOBGGaBOanBBaBGBPG 
■BaGGBauaBBGBCBGBaBGBBGGaBGGOBBBaaaBaGGBBGBOBG 
□BBGGGBaaGBBGBOBGBGBBaGOBaGaBBGaBGGOBOaaBBGBGB 
BGBaaOaBOGaBBGBGBaBBGGGBGQGBBGBOflBGGGBGGGBBGBa 
UaOaBGGDBGGGBBOBOBBGGOBGGGBBGBGBGBBGGGBOGaBaGB 
BGBaBBGOGBOGGBflaBBaGGBGOGBBaBQBGBaBBaDGBGGGBBa 
GBGaaBBGOGBaGaBBBGaGBGOGBiGBGBGBaaGaBaaGBDGOBB 
DGaaBDBBOQQBaGGBQGaBQOQBBOBGBGGQBGaaBBaaaBGGOa 

DcaaaBGBBGaaBGQaoGaGGaBBGBGBaaGaQBQBaBBQaaBGGa 
■DaiGBQBGBaaaoBQGQBaaaaBQBaaaaGGQBQBaaaBBGGaaGG 

□aOaGBGBGBBQGGBGBGQGBBaBGBDaGBGiQQGBGBDaaaDQBa 
BGQDaaBaBaBaDOgBGGGBBGaGBQOOOGaGGQGaaGBGaaGGDa 
DBGGaBCBQBBaGGBGBQGOBBGBaBGGGBDBGaGBaaaBBGGaBQ 

aGBGBaBaaBOQOBDGaaGaGaBoaaagBGGaBGBDBaaaaGGaaG 
OQGBQaaaBGGGBGDGOGBaaaaaGaGiaaoGGBaaGBBnGaaaGa 
DcaaBGBBGaaBaaQBaaaacGQBBDBGaaGQBaaGBaGGQBaaDa 

OaaaOBBGaGBGGGaBBGaaBGGaaBGaGBGBGBGBBGaGBaGGBB 
BGBGBaGGGaOGGBBGBBGaOBGGGaaaaGBGBGBaGGGBGGGBBa 
QaoaBGGGBGGOBBaBGaaOGGaGGGBBGBGBGBBGGaBGGGBBaa 
iCaBGGDBGGGaBaBGBGBBGGGBGGOBBGaGaBGGGBGGGBBGBO 
UaaGGGBQGGBaGBOBGaGBBGGOaaGGBBGaaGGGBDGaBBGBGB 

■aDaoBGOGaaGaGBGaaaGaaGGGaGGGaaaGGGaGGGBaGaGBG 
BGaDBaGGaBDaaaGGGBDaaaaGGGBaaaaaGGBaaGBBGBGBaG 

OaGBaQOaBGBaBaoagOBGBGBBGQGBaGGGQaGGGBBGBGBGQa 
GaBOaGBBGaDBaBQGaBGBGBaBBQGQBGaGBGGDBBGBaBaBGa 
GBQDGaBGBCBGGaBDBGaaBDBaaBaDGBGBGGGBBOBaBaaGBG 
BGGQBBGaGBQGGaaBGOGGaaCaGaaGGGBGGaBaaBGBGaGGQB 

"□aGQaGGaQGaaGGGaaGaaGQaGGGGaGaGgaaaaGaGGGaaaa 
DGaaGaGaGQGQGaGQaaaaGaGoaaGGGaaaGaaaaaaaQaaaQQ 
ffiGGbQaaGQaGaaaGGGGaaGGGaanaaaQBagaGQGGGGaaaaaa 
ctfGLJGGGaQaGaQGGoaaGQQGGGGcaQaaiQsiaaaGaGaQGQGaaa 
GGSDaGaaaaGaaGaaoGGGGGaaaGGQaGGGBGQGQGQGaaGaGD 


□uGQGGisaGGQaGaGaGaGGaGDQaiaaaQaaGQcpcBaaaaaGaQD 
□aaDOGQfflGaaaGaGaGQGaaGOSGGGQaQQQgQGGafflaQaaGaQo 
DaGaGQQasaaaGaGGaaQGQGHQaaGGaaaQQGGaaaisGGaaaao 
DDaaaGaaaaGaGGGaaGaGaftGaQQaaaDGGGGaGaaaiiGaGaGa 
DOQaGGGGGGsaGaGGaaaasaaaGQaaGGGaaGGGaaaaffiGGaaQ 

□□□□GGGGGGGfflGGGGGGGiiGaGGGGGGaGaQaaGDGaaGailGGGG 

□oaDaGGaGGGGaaGaGGKGOGGGaQaaGaaGGGGGGGaGQaiiaQa 
HaaaaQGGQaGaGfflQaaaGaaaaGaGOQQaQGaaaaGaQGGQQaiaa 
naaaGGaGOGGGGGiasftaGaaaaoaaaaGQGGGaGaQQaGGGGaffla 
DaGDaaaooDaDaGaBaDaGGaDaaQQQGGaQaQaQaQDaQaDaQa. 

Fig.  668. 


The  twill  in  a  herringbone  weave  can  be  arranged 
to  bring  the  points  at  the  side  of  the  pattern,  as  shown 
at  Fig.  638.  For  such  weaves  a  straight  drawing-in 
draft  is  used,  the  twill  being  reversed  after  a  certain 
number  of  picks,  as  shown  at  Figs.  636  to  641. 

Fig.  636,  9  warp,  16  filling. 
Fig.  637,  twill  ^—1—^—2—^—3. 
Fig.  638,  twill  '—2. 
Fig.  639,  twill  '—2. 
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Fig.  640,  twill  2—1—2—2—^—2. 
Fig.  641,  12  warp,  22  filling. 

In  Fig.  639  each  third  warp  thread  is  woven  plain, 
while  the  two  intermediate  threads  are  woven  ^ — 3. 
This  makes  the  weave  well  suited  for  lightweight 

■aHHHBDBqBaaoaBQaoDaDBaBOHHDBDBBBaaaaiaaoaBaaoGGDBa 

GBBBBOBDlaaDOBaiQHUOaDBaflOBBBBDBBBBaBDBaDQaBaBaBaaoaa 

aaaaaaaaaoaDBoaaaaaoaooaaaaBBaBBaaQaaaaaaDaaBoaaaDaaD 
aaaaaDBBDoaaaaooaaaBaoaBBaaaBaaBBaiaBaoQoaaaoDDBDBaag 
aaaaaBBaaaaaaaDaoaBOBaDBaBaaoaBBaaDaaBaaaaacaooaaQaoD 
BDBaBBBBaBCBaDaaaaDBGBDBBBBaiDBOBaBBiBaBaBaoaoQaaBaK] 
□BaBBBBaflUBaaaaBaaoDBaBOBBBBOaoBaiaBBOBgBDaoGBaDaaBaa 
BaaaBaoflGBaaGaaaaGGOGaoaaBaaaaBGaaiaaBGiaaGGaaaGoaaBg 
□■□■■■■GaaaaGGGaGGaGBQBGHMaaaBaaBHoaaBoaaaBooaGBai 
aaBGBBBBOBQBDaaoaaGaoioaaaaGBGaGBOBaaBaaGBGoaaDoaaaao 
■BdBCBBaaQaQaGaGaGaGBGaBaaaaoBBaaaGaaaaaaaaaGQaoBGaaa 
aaBDBGBBGaaBoanGOBOBaGOBBGaaaBBBBaBDBaaGGBaBaGaaaaijaD 

BBBBQBOBGGOGaaBGBaBaGGOBGBQBBBBBBBaBGBQGaaaaBaBGBOOQO 

□BaBBGBCBGGGGaGanBGaoaaoBOBBaaoBaiaGBQioGGGBOBGaaaaGa 

BaBBBBGIOBGOaaBGBOOGaBGBnBBBBQBOBiBaaiaBGaaGBaaOGDOBQ 

GaoaGGaDB:::aaaBaaGBaBaaBaiGoaGBCjBaaGaaDaDaBaaGaGaaBBGa 

BUBGGGaBQBBBBDBOBaBBBBaBGOOQaGBGBaQGGBQBBBBGBOBOBBBBO 

□BaiaaGaBaBaoiaBaaGaBBBGGaGBniGBGaGaGaiiBBGBGanBaaaaa 

OGBaBGGuBBBaBaBBBaBGBBBaaOBGlGGOBQagaQBBBGBGBaiPBGBBB 
GGGBGBGaBBOBGBBBBBaiGBiGaBaBOGGaGioaaGBBGBGBBBBiGBGBa 
OaGGBGBaBGBGBBBBBBBGBOiaBGBGOGGOGaiGBGBPBGBBBiBBBGBOB 
IGGGGBOBaBGBBBBGBBBBGBGBGBDaGGBGGOaBaBaBOBBBBGBBBBQBa 

 ^BDBBiBQBGBBBiGB 

~ -IGBBBBDBBBBGBa 


GOGaBGBGBGBaBaBBBBBaBGaGBGlaOQaaOaBGBGBGBGBaBBBBBGBGB 

aaGaoBGGaaGBGaaaaaaaoBaaGBaBGaaaGBaaGGaaoaaaaBBaaaGBa 
GaaaaaGGaaiGaaaaaGaGaaaGGoaGaaGGaoBaDaBaaGaGaaaGaGaaa 


□aGBGGGaBBaBGaaaoaoBaaBGaaGaoaDBGaGaapaaaaGaaaaaaBBBB 
■GBaaGaBGBBaBaaoaGBiaaGiooGaaGaaaaaGGiaaHaGBUBGBaBaL) 
□BGaaaaaBGaaaaaBaBaaaaBGBaGGGBGBaGGQBQBoaaaBaBGBBBBDa 
BGaBBaGBGBGGGGBGBGaGDaaBGaaaaalaaaiigigBoaooBGBaGGaaa 

 jGBGGaoBaBaBGaGoaoaoaBaBoaaaaDaGaoaaDBGBGaaGaoa 

 jaaoaGGGGaQanBGaGoaDaaaaBaMBnGaGaoDaaaGaDBGaGGGa 

aaaGaGaaaoGaGaaaGaGaaoaBaGaQaaaaaaaaaaoaaaGfQGGaQaaaG 
aaaaDBBaGaaDaaGaGGaGaGDaaBaBGaaaGaGaaaaaaoaQQaDGaaaaa 
BGaaBBBaGBGBGOGGaGGaGaGaBBanaGaGaGBBBBaaGaaGQOaGGaGaa 
DaGaaaaGaGaaGGGaGGaGagaGaaaaaaoaGaaaaGaDiaoaaaoaoGBGa 
BaBBaapBGBDOGaaoaaGGaBaBGaBBaGaGaaBBGBGBaGGGBGaaaGaaa 
□BnaaaBGBaaGGGGBGGGaaGaGBBBBaBGBGBialGBGBGOPPaggQGaGr 
 = — iqIqbc:  


aaBBGBaaGGGGBGBPBGaGaGOBGaoBaaBaaioBGapapaBPBGaGaaGaG 
GBaBBGaaaoGGaaQBOBGGogaaBGBBaiaaaiBGaaappGaagBPBGPqGB 
aGaaaaoapaGnGpapaGQGQBGaGaaaaGaDaaaaGaGaGPoaapaGGGGBa 
oaGaapBaaGBBaaaaGaaaBaBGBUPPPBPBGPGaBaapBBBBPBGBBaBpa 

BPBGPGQBPBBBBGBPaGBBBBGaGDOGBGBGBGaPPBGBBBBPBPBGBBBBa 

GaaBGGGPBaaaaBOBGaGBaaaapGPBoaGBGaaGQPaaaaQBGBQBGBBaB 

aOaPBPGGBBBGBaBBBaBGBBBPaPBGBGPGBGaaGDBBBPBgBBBGBQaBB 
PPGBPBGGBBOBPBBBBBGBGBBDGaQBOaOGGBOaQGaflaaaBBBBBGBgBf 
aaGDBGaGaGaDBBBBBBBGaaBDaQBaPGaPGOBOaaBaBQBBBBBBBgBgB 
BGnaGBGBPBGBBBBaBBBBGBGaGBCaGGBGaaPaPBOBGaaBBGBBBaGBQ 

GaQoaGaaaaaaBaaBaaaaBDaGBcnGGBpappDGBGBaflBBBPagBBBBga 

oaaaDGDaGDaGaaGaaaaGGGaGGaQaQQaaaaaDaaqgaggcpGpgggngD 
GDoaQGaaGGQaGaGaGGGnnGGaGGaaDGaaQaoaGaaaQQaaPGOGaaaGn 
maGGaQaGQaGoaaaaGGGOGOGaGaQaPQiaoPGQaGDDQGaaaGGaaGQGGa 
aaiaQDaaGGaGQQdaQGOGQaGaapaaGDfflQiiapoPQaGagpGGaGDGDPPPa 
DGSGDDaGcaaGaGaaQGaaGaaGGGDGffiapGBGQaQQGGaDaaPGPGGGaGO 
□aofflaGQaaGGDaGQGGaGQaGQQaGaBGGaGQaGGaGGGPGGGaGapQaQGa 
□□oaaGOGGQGGDGGGGGaaaaGaaDwaGGaGapBQoaaaGQaaPGQOGGGGa 

GGaODBDGGaGaGGaDGaGQQGGGGSlPGaGaaGPGSBapaaGaQGDGPaQGGaG 

HQDaaasaaacGGGGGGGGGaOGQiSGQGPGcoapaGwnGGQGGGGaaGGaoGa 
□□□□aDatDQDDDDDaDDGGGDaitGGQGQaaGaaaaQBGaPGGGaaDGGPGGa 
□□aGaDaGBGaaaGaaQDGGGPfflaaQGGGGGaGPGGaQseGQGPaGGGPGQacffl 
aGDaaGoaGffiaaaaGGGGQGaiiGGOGQGGGDPGGaGGaaaaGOGQGGGaGGaa 
□□□GGaGGGDBGaaGGaGGGiiGaGappppppaGPPGGaaDSGaaGPaGaaisaa 
oaDaaaDGGGQBGDaDQaGsaaGaGDGOQaGGaDGOQGGGaft'GGPGpGPffipaa 
aaGGGabcaGDaffiaGGGQiiPGGGGoaDGaapaaaGPGaGacPSpaaDDfiapao 

aGQDaaDQGaaGQBGODliaGGGGaaGPGPaGGGGGGGGGPGaGfiSaGPBCaPGa 

DaGaaGGQGGaaGaBGfflappapaaQGPaoaacapQpaPGGGGPGiiaaiaQGDDa 
□□□□□□DDaoaaQaDfflaPGaQPOPaapoGGppGaGGaaGPPaPOPBQGDDaaQ 

Fig.  669. 

fancy  cotton  warp  suitings.  The  pattern  is  arranged 
to  bring  all  the  fancy  threads  on  the  plain  shafts. 
The  cotton  threads  come  on  the  ^ — 3  shafts  and  also 
on  the  plain  shafts  when  the  pattern  requires  it.  The 
filling,  which  is  wool,  floats  on  the  face  in  ^ — i  order, 
covering  the  cotton  warp. 
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TWILLS  POINTED  IN  BOTH  WARP  AND  FILLING 

By  reversing  the  twill  at  intervals  in  both  warp 
and  filling  the  lines  intersect  at  four  points,  forming 
squares.  The  effects  are  most  satisfactory  when  the 
diagonally  opposite  points  are  formed  in  the  same 
way. 

The  patterns  can  be  readily  modified  by  increasing 
the  number  of  threads  from  point  to  point  in  both 

■□□■oDBnaaaDDBaaaaaaaBaaaDaaGBaDBaaaBaaaaaoBa 
□□BaDBaBaaaaoBaBBBaaaaDaaaaaaaoaaDaaBBaaoaaBaa 
BSSSSH^amiaaBBoaBaDaaaaaoaoDBaaacaBBaaaaoBBaa 
■□□BaaaacttaBaaaooBBBDaBaaBBBaaaaaaBBoaaBBBaBaa 
DaBaBoaaoDBBaaQBaaBaBaooBBHBBaaaaBBDaaoaBBaaaB 
□BaaanaQBoaaagaaBoaBBBaBBBnBBBaBBBDDBoaDaBooBa 
BBBDaaaciaaaDaiQaoBaDaaaaBaaaaBaaaaOBaaaBaaoaaa 
■BoaBDaBooBaaaaBaDBDDaaaacaDaaaBaaaaaaaaaaBoaa 
■BBODBOODBaDDBoaaaaaaaaBaoaciBBBBaoaaaaaaDDDBDD 
QBaBaaaaaaoaaaBaBaDBaacBBBPiaBoaBaaaaaaaaaDaao 
oaBBBaoaoaBBBaaaaaBaaaaaBaBiBQaoBaaaaaaaaaaDaa 
BaaBBaaaoaBBaaoaoBBaaaaaaaBBaaaaaBBaaaaaaaaaaa 
caBBaDaBaaBaaaaBaoaaaaaaaaaaaaoaBflBoaaaaaaaoaB 
OBaaaoaaaaoaaaaaaDaaaaaBBaaaaaaaaaaaaoaaaaaoao 
aBBQaaaaoanDaBaQGaoaBBBBaaaaBaaaaaoamaaaaaaaa 
aBDaaaDaacaaaDaaaaaaaaaBoaaaQaaaaoaaoaaaaoaaoa 
— laaaaaDBaaaBaaDBDDaBBaaDaDBBaaaaaaoooaoaaaaa 


 joDaDDaaaoQi- 

■□□aaaDDaaaaaaaaaaaaoaaaaaaaaoaDaaaaaaaaaaaaaa 
gaDoaaaoaaaQaaaoaaBaaaaaaaaoaiaaaaaaaaaaaaaaaa 
oaaaQiaaaaaDaaaaaaaDaaDDaaaaaaaoBaaaaaaaaaaaaa 

 -iDDBDoaBaDQBQDBDDBDaDaaaaiaDaaBaQBaar- 


^  -  ^  jaaaaDQaaaaaDOaaaaQDaoDaBaDoa 

•□□aaaogaaaiaaaaDMaaaaooaaaaaaaaaaaaaoaaaaaaa 
caaoaaaQaaBDaaaaaaaooBOBoaaaoaQaoaaaaaaaaoaaaa 
^^oaaDaBBBBaoDoaaaBaQaBDaoBDaoBaaaBaoBBBBaaaaaaa 
^OQaaDaaaaoaDDaaaaaaoDaoaaaaoDaooaoaaaaaoaaoaa 


CDaoaaaaaaoaaaaBaaooaaaaaaDaBoaaaaaaaaaaaaoi 
 -DBBar   

 '°^~tBC 

oBlioOaaaaaaaQlaaDSBaaaaiiDiiiSiaiaaaQaDaaaaaa 


DBBBOBaBDaBaogaoBaaaaaaaaaoaiBaaaBaaaBa 

 jaiaaaaooaaaBDaaaaaaaaaaaaaaiaaaaaaaaaD 

aaaaaDaaoaaaanaaoQaiaaaDaaBaaoaaBaioaBDoaaaaai 


aaaaaaoDDaaoaaooaaaoaaaaaaonBaaaaaaaaaoaaaaaaD 
aBaaaooaaDaaaaaaaaaaaaaaDaaoaaaaoGaaaaGaaaaDDa 

DQOaQQaDDDaQQaODDDaQaDQDQDDOQOaaQDOanonaDDDDDQ 

□aDDDaDDDDDooDDDaDaaDDaaaQadQDDDDQDDDagaDoaaaG 
ooDODQDaDQDODaQaQaDDaDODQDaQBDQoaDaaaoaQQDaDco 

aoaOQaDOQODaQDDQOnDBOQDDSoDDDDDQODQDDaODDaQgDa 

siaggpoDaoDQaaDaoaDaaQDgiDDDDQDOHioQDonoaoDQDDBDa 
aBOODDaoDQDCiDDgDaoacigiiaBaoSDDaBDaaDQQDQaoDDQDDDi 

ggiOOOaaDaDgDDQQaDODSODDllOaDiDaDDIBDQDQOaaDDDaDQ 
□a»DODDQDDiDaBDDDDHDaDaQWD5iaCQDOIBODaCiaDQIBaDDq 
□  □□DBDDDDDBDSDDDDQffiDDaQDDDBOaaODaDliaDODQHailDDa 
aaaQDBaODfflgDDBOaDPDQDaDpDDDaoaDDDDDSDDOiiaDDBDD 
□□□□□□MDBODDOOaaaSDDDDDQDQDDDDODQQDCiSailDOaaOaiO 
aOaODDCSDQDDODQiiaODDaDDClDQOQDDDDDDQDQffiDODaDDail 

Fig.  670. 


warp  and  filling.  This  is  illustrated  by  Figs.  643  to 
651.  The  twill,  ^ — 3,  is  the  same  in  all  of  these  pat- 
terns, but  each  has  one  thread  more  from  point  to 
point  than  is  found  in  the  preceding  one :  Fig.  643, 
4  threads;  Fig.  644,  5  threads;  Fig.  645,  6  threads; 
Fig.  646,  7  threads;  Fig.  647,  8  threads;  Fig.  648, 
9  threads;  Fig.  649,  10  threads;  Fig.  650,  11  threads; 
Fig.  651,  12  threads. 

The  drawing-in  drafts  for  these  weaves  are  as  fol- 
lows : 
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Fig. 

643, 

1,  2, 

3, 

4, 

3,  2. 

Fig. 

644, 

1,  2, 

3, 

4, 

1,  4, 

3, 

2. 

Fig. 

645, 

1,  2, 

3, 

4, 

1,  2, 

1, 

4, 

3, 

2. 

Fig. 

646, 

1,  2, 

3, 

4, 

1,  2, 

3, 

2, 

1, 

4, 

3,  2. 

Fig. 

647, 

1,  2, 

3, 

4, 

1,  2, 

3, 

4, 

3, 

2, 

1,  4, 

3,  2. 

Fig. 

648, 

1,  2, 

3, 

4, 

1,  2, 

3, 

4, 

1, 

4, 

3,  2, 

1,  4, 

3,  2. 

Fig. 

649, 

1,  2, 

3, 

4, 

1,  2, 

3, 

4, 

1, 

2, 

1,  4, 

3,  2, 

1,  4, 

3,  2. 

Fig. 

650, 

1,  2, 

3, 

4, 

1,  2, 

3, 

4, 

1, 

2, 

3,  2, 

1,  4, 

3,  2, 

1,  4, 

3,  2. 

Fig. 

651, 

1,  2, 

3. 

4. 

1,  2, 

3, 

4, 

1, 

2, 

3,  4, 

3,  2, 

1,  4, 

3,  2, 

1,  4,  3 

The  weave  in 
each  case  is  ar- 
ranged in  the  fill- 
ing to  correspond 
with  the  drawing- 
in  draft. 

Figs.  652  to  671 
show  other  exam- 
ples of  this  style 
of  twill  patterns. 
The  limits  of  the 
pattern  are  indi- 
cated on  most  of 
these  figures  by  a 
short  line  at  the 
side  and  bottom  of 
the  draft. 

The  pattern  is 
developed  by  re- 
versing the  weave 
in  the  filling  to  cor- 
respond with  the 
drawing-in  draft. 
Thus  in  Fig.  670 
the  picks  should  be 
arranged  as  follows 
to  correspond  with 
the  warp  pattern : 
1  to  8,  reverse  to 
4,  forward  to  8,  re- 
verse to  1,  forward 
to  5,  reverse  to  2,  total  30  picks 


OBOgBBnBBOBBOBBaDBDBugiBDBBDqqqGmDaGSa 
OaBDDBBa»BBOBBDaBDQDBaQBBCBBOqqaqDDl_.feaO 
■ODBDDBBDBaBBDnBaOBaaBQDBBQBqaDDaDqfiDpD 
DnBOaBBDBBBDBBDDBDDDBDDBIIDBBqqaDDaaajByD 

□BnDBBaBBnBBaBBnaBaBDaBBDBBgpDQDDaaDyffla 

ODBDDBBQBBBaBBaDBaaDBaaBBDBBUaqDDqDaBpa 
■□□BDaBBDBCBBDDBaDBDaBagBBDBqDapDQDSaqa 
■BaaBDQBBDaBDDBDaBBBaQBUQBBDDDpuauMDppa 
■ODBDDBBGBDBBaDBaDBaGBDDBBDBppapopnBLjap 
OQBDaBBaBBBDBBpgBaaDBQDBBlDBBQppppDaDapa 
■□□BaaBBOBaBBDQBDDBDDBOaBBQBDpDappUffiQDa 
BBDaBanBBDBBDDBQDBBBDDBDGBBappppppWDppa 
QBBGGBOOBBBQQBanBBDBBOGBpQBBaaapGWnpaLja 
■BOaBDGBBOBBGaBaaBBBGDBGOBBGpGpapQSDDng 
■aaBGaBBGBaBBGaBGQBaQBDGBBaBCappppQwpaiJ 

■BnaBGaBBQBBaGBnaBBBQGBDGBBapaaGpaHopaa 

CBBaGBGQBBBGGBQQBBDBBaGBDGBBpapagffiaGQDq 
■UBBaQBaGBaQBOGBBaBGBBaGBDOBQappffiQpDQGa 
QBBGaBGaBBBGGBGPBBaBBOQBGCBBpqppaffiODppa 

BBaDBQGBBaBBGGBBGBBBaaBGGBBaqaqqpadsaDup 

□  BBGGBQaBBBGGBODBBnBBDQSQpBBaqpqgjBUQGUG 
■GBBGDBGGBDGBDGBBGBQBBQaBGDBqpqgsqpqqpa 
■BGBBaGBQaGBGDBBaBBBaBBOgBpgqqpsapGpQpD 
■□BBGaBGaBGGBaaBBGBQBBGGBagBappqWGGLjqpG 
aBBGQBOGBBBGQBGGBBGBBGCBUGBBppppOWqaGGG 

BGBBaGBGaBGGBQGBBGBaBBcaBGpBQqpgffiqqqqpa 

■BGBBQGBaGGBGaBBGBBBGBBaDBGpqqaKpqpaqGG 
aBBQBBQGBGBGDBBGBBOBBGBBaaBgqqEapqqpqqp 
BBDBBGGBaGGBGOBBGBBBOBBOD^aGpqqBpqpaquG 

■GBBaaBaaBGGBQDBBGBGBBGGBaGBpqqapqaQnaG 

BBGBBaGBGQGBGaBBGBBBGBBGGBGGqqqftGQpaDpa 
BBGBBGGBGBGGBBGBBQBBOBBQaBGQgffipapGGqDG 
GGBBGBBQGBGGBBOBBQGGBBGBBGaBqSQpqqqaqGG 

GBBGBBDGBGBGGBBGBBGBBGBBGGBpqp^QpaqppPp 
■BGBBGBBGGGBGGBBGBBBGBBGGBDgqqqfflqqGGpGG 
■GBBGGBGGBGGBGGBIIOBQBBGGBGgBqpqgPqpDpaa 
BBGBBGGBaGGBGQBBOBBBGBBGgBGGpqa*qGGappa 
GBBGBBGQBGBGaBBGBBGBBGBBaGBaqpwaaquqaGG 
■BQBBGGBGGGBQDBBGBBBCBBGGBGGpqpMgqqGqaG 
■QBBaGBGaBGGBGGBBGBaBBaQBOGBqqaQffippaqpG 
DBBGGBGGBBBGGBGDBBGBBGGBGGBBqpqqGMqaqaa 
■QBBGGBGGBGGBDGBBGBGBBGOBaGBUqpgMpqDpOG 
■BGBBGaBaQGBaGBBGBBBOBBpQBDgqqgSGQpDppp 
■GBBGGBDGBGGBOGBBaBaBBaOBGGBppppBgqppQU 
aBBGaBDGBBBGGBGGBBGBBGGBGaBBqpaqQaqQGDn 
BBGQBQCBBQBBGGBGDBBBOaBGDBBgqpGpqDfflaqaq  . 
QBBGaBGGBBBGQBGGBBCBBGGBGaBBqqQQaffipapap  ^ 
■  □BBaGBQOBGQBGGBBQBCBBGOBGGBaqqqSQqGqaLj 
aBBGGBnGBBBQGBGQBBGBBQGBGGBBqqpqUfflgaqaa  CO 
■BGGBGQBBaBBGQBGQBBBGGBaGBBOpqqpGqfflLjpaq  . 
■aDBOaBBDBGBBGGBaQBGGBaGBBGIippqapppfflUCJG  ^ 
■BaGBGnBBGBBQaBDGBBBGQBQGBBgQqqqGQSappn  M 
□BBGDBGGBBBGGBGCBBDBBGOBGDBBpqqqqffigqqop 
■BGGBGGBBGBBGGBQOBBBGGBGGBBgqGqppqSGqDa 

BDaBaGBBGBGBBGCBGGBQGBGGBBGBqoopDapBgpa 
QBGGBBGBBBGBBGQBGaGBGGBBGBBpppqpQpnfflDa 

SGGBaDBBGBaBBaGBDGBDGBOGBBaBaaagaQQWGGG 
BOUBGGBBO 


iGGGOGOGliinDl-iu 
_  iBGOGGGpaMOOG 
QiBOGOGGDGLiMDG 


 DGBaGBBBOGI.^ 

OaBGGBBGBQBBGnBGGBpGBGC 
UGBGOBBnBBBaBBaGBQQDBGGh«u»-,'=^-j^,^;^,'=/"-"-i.-; 
OBQaBBGBBGBBGBBGClBaBGGBBaBBgQqapqpQDqKn 
DGBOGBBaBBBGBBGGBGGGBaaBBOBBpgpppGpaSlQn 

■aaBaGBBaBGBBaaBGaBaGBaGBBcBGnpaggGftoaij 

CQBOaBBGBBBnBBGGBGQGBGGBBGBBpDapqqqpaigG 

□BaaBBGBBGBBGBBGaBCBaaBBaBBpqpqppgqqq^^ 

■aQBBaBBaGQBBDBBaQBGOBBGBBGGpggGggGppy* 
OBGGBBGBBar 

□aBDDI 


I  ■  ■  uj  L)  ■  l_l  U  ■  ■  U  ■  ■  U  l-J  l-J  l-J I- '  i-J  I-' ^  I -J '-^  ™ 

IBUGBGBaaBBGBBGGaGOGGGGGIHC! 

iGGBGGGBaGBBQBBQQgggggQiyn 


BaDBDGBBaBQBBQCBGaBDaBGGBBCBgpugaqgsppq 
DBGGBBGBBBDBBGGBGGGBQaBBGBBppppggQqwDa 
DaaaBBGBBGBBGBBQDBQBGGBBGBBUQqgupapQgpu 
DGBGGBBaBBBaBBGDBGGGBGGBBGBBpppapapQlpG 
■DaBDaBBGBQBBGGBGaBQOBaQBBnBppGppagftqGa 
■BDOBGQBBGBBGLlBGQBBBgGBGQBBgppppQqaapau 
■□QBGaBBGBGBBaGBaQBGaBGaBBnBgqQQGpaEQpq 
"□BUGBBGBBBGBBGQBQGaBDGBBGBBaQDUpGqnBLJa 
■aaBQGBBGBGBBDaBaOBGGBDaBBaBpapqpqUSppn 
■BOQBGDBBGBBGGBaGBBBGaBaGBBgpppDQgSappa 
QBBaaBGaBBBQaBGGBBQBBGGBGOBBDGGDOiaaGqDa 
■BaCBGGBBGBBGOBGGBBBnGBGGBBappQqqpagqqQ 
■ODBGQBBDBGBBGGBaGBGaBGaBBGBpQqppGgffiQDp 
■  BGaBGGBBGBBGGBOGBBBQaBaGBBGGQGQaGllOUQg 
DBBHaBGDBBBGGBGGBBOBBGGBOGBBpDGOnilGGGtjg 
■■BBaaBaCBGGBaGBBOBQBBGGBGGBUppgBppGguG 
nBBGDBDQBBBGaBGGBBGBBGGBGGBBpppppgGGpQp 
■BOaBaaBBGBBGGBGGBBiGDBaGBBGnQaGGGKGODg 
nBBGOBGGBBBQGBQGBBGiBGGBnGBBgpgGGBigGUpD 
■aSBaQBaGBaGBGGBBOBGBBaGBGGBpaGDfflGGGaGp 
■BQBBaQBGaGBGaBBGBBBaBBGGBGQppgSBGGQGGGq 
■GBBDOBGaBGQBGGBBaBGBBQaBGQBOQQGIIGaGGQa 
nBBaaBaaBBBGGBQGBBGBBGGBaaBBGGaQGftGGaaG 
■aBBaaBOaBQGBGGBBGBfjBBGGBGGBpQGGBGGGaQa 
■■aBBaGBODQBDDBBDBBBDBBaDBDDQDDIlDDaDaUQ 
iDBBDSBaBDDBBDBBaBBDBBDQBDaDfflDDaDaDgg 
iBaOBOaGBDQBBUBBBDBBDDBDDaQDSlODaDgpa 
[□□■■□BDDBDDBBDBDBBaDBDDBQBDDIfiUaDDpq 
[□■BDSBHaDBaOBBDBBBOBBODBDDmUMQDDaqpq 


nSWSBBaaBDBaaBBaBBOBBaBBaaBaaDttiDQaaapga 

DOBBDSBDDBDDBBaBBOQDBBaBBDQBOfflmaraODDD 
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Fig.  671  is  another  pattern  of  this  kind,  requiring 
10  shafts.  The  ground  weave  and  drawing-in  draft 
show  the  method  of  construction.  The  weave  draft 
is  made  by  arranging  the  fihing  to  correspond  with  the 
pattern. 

Pointed-twill  patterns  have  the  general  defect  that 


a  pointed  twill  reversed  filling  ways.  At  the  point  is 
found  a  float  of  five  risers,  while  the  regular  float  of 
the  twill  is  but  three  risers.  Fig.  673  shows  the  same 
draft  in  which  the  float  of  five  at  the  point  has  been 
broken  up  by  the  removal  of  one  riser.  This  causes 
an  increase  in  the  number  of  shafts  required  for  the 
weave. 


Fig.  672. 


Fig.  673. 


the  float  at  the  apex 
is  nearly  double  that 
of  the  other  floats. 
When  it  is  important 
to  have  the  size  of 
the  floats  practically 
uniform,  the  longer 
floats  at  the  points  are 
broken  up  by  the  in- 
sertion or  removal  of 
risers.  This  is  illus- 
trated at  Figs.  672 
and  673.    Fig.  672  is 


DIVERSIFIED  WEAVES 


Very  attractive  patterns  can  be  obtained  by  add- 
ing or  removing  risers  from  a  ground  weave.  These 
alterations  are  made  according  to  a  previously  selected 
motif.    Examples  are  shown  at  Figs.  674  to  740. 


Fig.  674. 


omDaomamamamomaa 
aamDuomaaomqgamQ 
cwobddobobdbobdS 
mamDmaaomamamomo 

~amaaomauaacmamaa 

□■□■aBaBDBDoaaaB 

■mOBQQaBQiQBaaQ 

■□■□■□■□□□■oaoaa 

-□■□■□□□■OBOQaBDB 

■□□□■□■□■□■□■□ag 

auaaamamamouamoa 

SDBDBDBDDDBDQOBD 
BDBaaaBOBDBDBDa 
BaaoBOGaBaBqaaBu 


Fig.  675. 


DOBaBDaaBgaaonBD 
□BaaoBaBaBaaoBaa 
aaDDaDBaoDBOBDaa 
_DBaBQBaBaaoBQBaa 
aaaaBaaaaaBaiOBa 
□BaBaBDaaaaoDBDa 

□□BgBQBDBDBQaDBa 

□BoiaBaBDaQBDBaa 
■□BaoaBOBaoDBaaa 
aBDDDaaBDBOiDaaD 
BaBDaaaaaoaaBOBD 

DOcmaaamamamaDam 
□□BDBDBoaaaaoaaa 


□BOBaaaaaDaaoBaa 


Fig.  676. 


□BaBoaaaoaaaaa 
aaBaBaaagoBaao 
oaaBaaoaaoaaaa 
BOBaaoBDBaaaaD 

DBOBDBOBDBCIODB 
BaBDBDBOBDBaOa 

□BaBOBaaaBaaaB 
BaBOaoBDBaaaao 

aBaaaoDBoaoi 


^IDBQ 

jnODaDBOBDBGBD 

□DDaDaaaoBDBDB 
BaacaaBOaaaaBO 


Fig.  677. 


OBDanaDBaaDoaaaD 

BonDBQQDaaQQDaBa 
□□aaaaDBDDCigoBOB 

BDBaDOBQBDQQBgpD 
QBDBaaQQDBOBDDDO 

SDQDBaODaaaQQDDO 
■ODDBQBDDDBDQDB 
□□BDBDBDaDBgBQBD 
DDaBOODBQaCdDBDa 
BDBaOOODBODDBgpg 

aaOBQaDDQaoBaaag 

BOanaDDGBQBDQDBD 

DODQDaaaaaoBaaai 

BDDaaaBDBDDDBQaO 
□BDQaBDDDaaBDOQB 

□□BQaDBaDDBDaaao 


ooaaaaaDBQBggDBcl 

ODDBDaDaQBOBDBDg 
ODBDBQaDBQOaaDBa 
DBDBQBDBOnagQBgB 

aaaaaDaaaatiDaaQD 
■aSBaBQaaBQaDODD 
BaaaaaDoaDBaaDDa 


ISDaaaaDaDaDBQag 
DBQaDaQnaDDBoaDB 

BDBSDalDDaaDBDBO 

□aagnoDaaaDBgBDB 
■"■naDBoagaDDDBO 
iDBDBDiQDaaaB 


{DBOI 


Fig.  678. 


•■□BaaDaoaaagBDga 
aaDaaaaaaBDBggDg 
BDBOBDBaaaaDBggD 
aaaaaaDagBaaoBaa 
BoaoBaaaiDaaaaBD 

■BDBaDaaDBOBDBDB 

BoaaaaaDaaBaaaag 
QaQBaaaaQBDagagB 
■□aDBaagBaggagag 

□BDaDBDBODDgDBgB 

aQaaBDaaaoagB jag 
oaaaDaaaaaaaQBga 
BDaDBDBoaoaDBDBg 
"□aoDBDaaaoaoBDa 
aaooBDBaaaBDBgBg 
oaaBDaaaQaaaaaDB 

Fig.  679. 


BaaaaaDaaBaaoaaoaa 
□BDaaaDBDaaDaDDaa 
OBDaaaaBDBDaaQaaon 

DDBDaaaDBDaDaDBQaa 
DBaBaaaaDBQBOBDQgg 

BQBQBDBDBCaQBagDDQ 

□BQBOBQBOBaBaaaaaB 
BaBaBOBaBaaaBgaaBg 
DBaBDDDBaaaBQBgaaB 

BOBDaaDDBDBQBQBDBD 
OBnBDmQDBDBDBDBDB 
BaDDBaaDQDBDBDBDBa 

□□QQQBaaaaDBaBDBOB 

BQDDDnBDaaBOBDBDBa 
DBDDODPBOBDBOBaBaB 
BDBDODaOBDBaBaBDBa 

oBOBaoaBaBaBaBaBna 
naaaaoBctaaaaaaaaaa 


Fig.  680. 


aaDaaaoaGaaaoaoaggaa 
BDaDBDaaaoBDaaggaggg 

□ODBDBDBDBDBDaPBgBgB 
OOBOBaBDBDBDDaBDBDBg 
QBaBDBQBQBGQDBDBaBDg 
BOBQBDBaBCBDBanCBQOD 
□BCBDBQBaBDBOBagDBCB 

BaBQBGBaBaaoBOBaauBa 
DBSBoaaaaBCBGBQBaaDB 

BDBDBDQOBDBQBDBgBDBg 
□BOBOGDBOBDBDBaBOBDB 
BGBDOaBaDOBaBQBDBgBg 
QODBaBOBQDDBCBDBgaDB 
BCGDBr.BaBDDDBDBGBaBG 
OBDGCBaBGBDGGBGBgBgB 

BGBoaaBaocBGBnBGBaBa 
QBCBaBaaaBOBGBOBgBgB 

BGBaBnGOBCBOBQBaBGBD 
GBuBl.GOBQBaBQBOGGBGB 
■UBUBUBOBOBaBGaaaGBO 


Fig.  681. 


BnaoBoaaaaaoaaaGaGaGBaBa 

□BDBaBQBaBOBGBaaGGaBaBgB 
BOBGBGBaBQBaBOBGGGagBggg 

□BQBaBaBGBGBOBaBaggBgggg 
■nBaBaBaBaBaBDBGBQBGaoag 
QBGBaBOBaBOBaBGaaBgBggoB 

BQBnBQBaBGBaBDaaGQBgBgBD 
PllSBDBCBOBDBaGOaaBQQDBDB 

BGBOBoSQBaBaBaGaBgggggBC 

DBQBDBaBOBOBDBQBOBggaggB 

■nBnaaBaBGBGaaBOBGBGaGBa 
nBaBGBGaGaaBGaaBGaGBGBGB 

■oSQBQBQaOBCBDBGBaBQBQBG 
DBGBGBDCaaDBaBGBGBGBgBgB 
BQaGBDaGaQBgBDBOBDBGBaBa 
OaGaaBaDaBGBgBDBGBQBaBOB 
■nnGGaBGBGBOBGBGBQBGBGBQ 
■BGaOBOBaaQBGBaBGBOBaBGB 

BCBQBaBaoaaaBGBQBGBgBgBg 
QBCBaaaBGaaoaBGBaBaBgBgB 

B'BaaCaaBGOaBGBQBQBDBDBg 
aBaQOaaBQBaBGBaBGBQBQBgB 
BGBHaQBGBaBGBaBDBaBgBgBG 
QBQBaBQBGBQBaBaBaBaBaBaB 


Fig.  682. 
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■OfflDBGBiaBGfflaBggG 

GBGIiaBGSGBOaGBag 

BafflaBaaGBanGBaDG 

QBafflGBGGGBGIfigBfflB 

BGHaBaGGBoaqBgfflf 

QBGHaBGGGBaifiQBfflffl 

BasGBGaaaGagBgag 
QBaaGBGDGBaaiGagffl 
aDfflaBaaaBGGGBGftiQ 
aaaaaBffiSGaoQgagffl 
BGaGBQaHBaagBgag 
GBafflaBfflfflaBaGaBGffl 
BQBGBafflaBGggBgag 
GBasaBaBaBaGgBgiH 

BGGQBaffiaBGGaBgfflG 

OBaaQBGBaBfflaGBgffl 
BaGGBaSGBQaaBQaa 
aBaaQBaaGBBsaBaffl 

BQDaBOBGBQBGBGMG 

aBGOGBaaGBGaGBga 
BGaaBaaDBaaGBGOa 
□BaaGBGaGBGaGBGa 

BGXaBGaGBGaaBGGG 

□BfsaaBGnGBaaaiaa 

Fig.  683. 
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BDBDBD«D»DBD«aBDaaDDBDBQ 
■DBDBOBDBDBOaDBQaaBanOB 
■□■□■□■□■□■□■□■□■□■DDGDO 
□■□■□■□■D«a«DBDQDBQBDaaB 

■^□■□■□■□■□■□□□■□□□■aH 

■□■□■DBDBDBDBaBQBaDDaDBD 

□■□■OBOBaBOHaaaBcaaDaaaa 

■□■□■D«DBDDD«DBaBaBQBaaa 

□■□■□■□■□□□□□■DHOHnHDODO 

■□■□■□■□■□□□■□■□■□■□■□na 
□■□■□■□□□■□■□■□■□■□■naoH 
■□■□■□□ODDBaaaBaaDaGaaaa 
□BaDDBDaDaoaDBaaGaaaaaaa 
BDDDDDBaBQBQBaaaaGaDaoaa 
OBaGaflaaaGGBGaoaGa  aaGBGa 
BGBaBoaaGaGDaGBGaaaaBGBG 

aBGBDGCBClGDBGBGBGBGBOBGB 
BGBGaGGGBGBGBOBGBGBaBGBG 
□BOBGGGBGBGBGBGBGBGBGBGB 
BGGQBGBOBGBaaGDGBGBGBGBO 

.QaaQQBDBaBaaGaaGDaaaaaGB 

IBGGGBGBaBGBGBGGGBOBGBaBG 
□BOBaBDaGBGBGBGBGaaBGBaB 

Fig.  684. 


S2S2S2S2B2!2"D"°'^°"0"ODa 
QBDagBDaGauBQaaaL'GGaQaDa 
□□■aBgaQBgaaaaaoaGaGGOBG 

SSSB2S2i2S-'"°ooGcaaGQaaa 
aGBgaGBGagBaaQGoaaGDiiDaa 
£B2B2B212B°"°"'^"°°ci"ooGB 
B2B2B2B2B2"°"o"D°D"aanGa 
i;B2B2B2S2B2Sf^"'^i"2"ODDaGa 
B2B2B2BSB5B°"^^"°"°DaoQaa 
■2S2B2B9ES"°i3"D»aaGCGaGB 
■BaaGBOGDoaacaDaaaGaaaDan 

nBDBGaOGOBGaaaGBDaGIICBQB 

BgBGaGBGBDacanacaGBaBCBD 

gBGaGGaaGQCBGaDBCaDBGanB 

■agGBaaGBGBGGoacaoBCBGiS 
□□QacBGoaaaGcaGBGaGBoiicB 
BGOGBaBGOoaGaGBuiaGaaanaa 

aBaBQDGBaGGBGaaBDBQaDaOB 

BgBaDaaaBGGGBaaaaQBGBGBa 

DBQDOagGGBCBCBDBGaaBCBGB 
BGBaBQaOGGBGBaBQBGBGBiiBB 
□BDBOBQaQBOBGBOBQBQCCiCB 
^OBDBaBaBCBCBCBOBGGaCCBG 

Fig.  685. 


SSgSgBgBGBGBGaOBOaCBnGDB'. 
BGBgBaBCBGBOBGQGBaOGBOBG 
GBGBGBGBGBGBGBGGGBGGGBaa 
DGBgBGBOBQBGBCBQGGBaQGBG 
gBaBGBgBgBaBOBGBGGQBaaaB 

B2B2B2B2B°Bi-''"UDDBGaaBGa" 

UBOB^BGBGBQBGBQaQBGGGBDa 
aGBgBgBQBQBGBGBOCaBaOQBS 
gCGBgBGBaBQBOBGBaGQBGQGB 

SaB2B2P2B2B^"°"D"ra"«aQ" 

OBGBGBQBGBGGGBQBOBGBGBaa 

BGBGBQQOBGGGBGBniiGaSBnBn 

aBGBQGGBaGGBGaCiaBCB'BCB ' 

BCBGGDBGaDBGGGBaBGBGiDlla 

QBGGCBCGGBaaGBGBGBOBQBUB 

BGGGBGOGBaaGBGBGBGBQBDBG 

OBGBGGCBGGQBGBGBCBQB^BGB' 

BCBGGGBOCCBGGCBGBQBQinBn 

CBGCGBCGQBaGGaDBGBGBqiaB 

BGaOBGGGBaQGBGBGBDBQBQBn 

OQGBaOGBGODBaBQBCBaBaBGB 

BGBGaGBGaQaOBGBGBGBQBGB" 

GBQgCBCBCBGBGBGGQBDBDBGB 

bgbgbcb^.bgbcbgbg3gbcgcba 

Fig.  686. 


BGBGBGBGBaBaBOBOBaGOGOBGGn 
pBaBGBGBOBGBaBGBGBGGOBaOGa 
'OOBaBOBGBaBGBaBaGGBGBGBGGa 
GaDBOBQBGBaBGBGGQGGBaaQBGa 
ODGQBGBCBQBGBaBaGQGaBQGGBa 
GQnOGBGBaBGBGBDBaQGaGBGnaB 
BOGOBGBGBGBGBGBGBaQGaDBaBa 
GBaBGBGBGBOBnBDBGBGGQaDBDG 
GGBGBGBGBgBGBDBUBGBGGGBGGa 
GBGBDBGBGiGBaBGBGBGBGBGGGG 
BGBGBGBaBGOaaGBGBGaOBaGOGQ 

GaGaaBGBQOGQGBoaoaaaGaGaDB 
aGBGBQBaaGGGGGBaaaBaaDBDBa 
□aGaGBGOGBGaGGGaaaGBGBGaaB 
aGaaBGGGGaBGaGBaBGBGBGaaan 

OBGBGaCPGBGBaBGGGBGlGBGBaB 
BGBGaaaDBGGaBGaDGaBDBDBDBa 
GBGaGGGBaaGBGaOaGBGBGBGBaB 
BaaGDaBGGGBQQaDDBaBGBQBaBa 
□BOGOBOBGBQGaGGflGBGBGBGBaa 
BaBGBGaGBGGaGGBGBGBGBGBGBa 
OBGBGaDGGBGGGBGBGBOBOBOBGB 
IGBGBGGaGaBGBGBGBGBaBGBQBG 


Fig.  687. 


DBGBGBGBQBGBGBGBOBaBaaGBaB. 
BaBGBaBGBGBOBGBGBGBGGGBaGa 
GBGBGaaBGBGBGBGBGBGGGBGBGG 
[□GBGBaBGBGBGBaBGBaaQBaanBG 
.'QaaBaBQBGBQBGBGQGBaBGDQOaB 
iBaQaBQBGBOBaBOBaaaBQQQBGOD 
iDBGGGBDBOBGBGBGBGGGBGGGGGB 
OQaQBGBOBaBGBaBaBGQGBGGGBa 
QBQBaBaBGBGBGBGBaBGaGBGBGD 
BQBGBGBGBaBGBaBDBGBaGGBGGG 
GBGBQBGBGBaflGBGBGBaBGBGaGB 
BGBQBC ■DBQaGBQBGBGBGBaGaBa 
aaGBGBaBGGGBGBGBGBaBGGGBGB 

'BoaGaGBGGOBGBGBGBGaGaaaGaa 

aBGBGBGGCBGGQBDBGBGBGBQBGB 
BGBGBQGaBGBGaGBDBGBGBGBGBG! 
lOBaBaQGBnaGBGGGBQBGBGBOBGB' 
iBQQGBQBGGQGGBGGOBQBaBQBGBG 
(□BGGGBaaGBQGGBGQGBGBGBaBaB 
BGBGGDBGaGGGBGBaaGBGBaBGBa 
iDBGBGaGBGOGBQGaBQBGBGBGBGB 
BGBQBOGGBQBGaaBGBGBGBGBOBG 
QBGBaBGaaBGGGBGBaBaBGBaBaB 
BGBOBaBOBQGGBGBOBGBGBGBaBG 
gBGBGBaBaQQBaBQBGBOBaBaGGB 

BOBGaaBaaaBOBGaGBaBaBaaaBQ 

Fig.  688. 


gBgaaBaBaaaBGaaaGBGaGBQaGanB' 

BgBgBGBQBGBGBGBQBGBaaGBGBGBG 
gBgBgBaBGBGBGBGBGBGaaaaBGBGB 
BgBgBaBGBGBaBGBGBaaGDQBaBGBD 
GBgaaBaBGBGBGBaBaGaGGBGBaaGB 

■gSgBgBGBaaaaGBoaQaGBGBDBaaG 
gaaaaBGBGaGaoBaaDaDBaaQaaaGB 
BgagBgaaaDBaaaaaaaaaGaaGBaaa 
gagaaaGBGBGaoBaaaBGBGGaaaaQB 

BOBGBGBQBGBGBOBQBaBaBGaaaOBG 
gBgagBGBGBGBGBGBuBaBGBOGGGGB 
BgBgBaBQBOBGBaBaBQBQBaBGaGaG 

GflgagBGaaBaBaBOBOBaBOBaBaGaB 
agagaQaoaGaGaaaaaoBQaGaoaaaG 
gagaaaGaaaoaQaoaoaDaGaaauaaa 
agagaGBGaaaGaGaaaaaaaGaGaGaG 

gagBaBGGGGDaGBGaGBGaGBGaGaGB 

Bg«gi|aBQGaaDaaBaaQaoaaaGBGBG 

agBgaaaGaoGGGGBOBGBGaGaoBGaG 
gaGBGaGGaaGQCDaaoBDBGBQBaaaa 
BgBGaGaaQGBGaaBaBGBGBQBQBaaa 
aaGBaGGGGaGBaBGaGBGaGaGBGBGa 
BGBaGCiaGaGBaaGaGaGBaaaaGBGBC 
gaGaaGGaaBGaoaGBGaaaGaGBGaaa 
aggQGGaDBGaDBaBQBGaaaQBGBGaa 
gaaGOBGaGaGaDaaBGBGaaaGaGBGa 
BDBQBGBaBaBDBGaoBGiaBGaaaaao 

Fig.  689. 


□BggGBaaOOOaOBDBDOODaaDDCBGDOBaBDBaDDDDB 

BgagaggaaaaGGGBQaaGaaGaGaQaaooBOoaBaGDaG 
gBgBgBggaBGQaaDaQaaBGaaaaDQBGBaBaBGBCGna 
□□■□ggSQBaaaBaaGaGBDaQaoGGGaBaBGBDDaaaaa 
gggBgBgaggQBGBaGGaGGaaaaaaGBGGGBGoaaaaaa 
ggggaGaaBODGBGaaaGaaaGaoaaaoaaBaaGDaBGBa 
□DQOGBaaDBaaGaaaaaGBGGaBDBGaaBGaGPGBDaGB 

BDOaGDBOaQBaaGBQaaBGBDMBBaBaBaGDGDBOBQBO 
OBGGaoaBDBaBQaDBDBaODBGBGDaBDaaaaBDBQBQa 
BDBgGOgGBaaGBaaGBOQGGGBaBDBQCOaaBaaGBOBG 
QagBGGOaaBOBDBQBOBaaaBQDaMGQGaGBaBOBQQaB 

BgBgBagggaBGGGBGGaBOBDBQBDaaaDBQaaBGaaBG 
gBgggBggQgGBGBGBaaoBaaGBDDaaaBQBaBGBCBaa 

gDBDBgBGgDCaBGGOBaBaBOBOaDDaBOaGBQDQBODG 

DBgBggDBGggQaBGBaBaanBaaQDGBQBGBQBaBaBan 

BQgDBaBGBOgaOQBaGDBGBGQaGDBaanBaaOBGGaBD 

gpgQgBgggBDGaaaBOBGBaaGQaBaBaBaGGBGBaDaB 
gDgnaQBGBLBaaGaGBQBaGaaaBaDQBGaGBGBaBaBa 
ggDlBpCBogDBQgogaaaQaaoBQBDBGQGBQBaaGBaa 
goaaDoooaDBDBaaDaGOGaaaaQaBQaaaQBaaaaaBa 
gBgBgDgBgBggaBOBGGQaGBQBDBGODBUQaBaaaaaB 
BggQBDBQGaBaBGBaaaGaBGBDBaaaBGBGaQBGDaoa 
PB2S'ii^f2SSfl^"0"DpDac]"°"DDOBGBaaQBaBaBaaGQ- 
DgpaBGBaBgQaBQaDGaBGQOBQBCBaaaaGBQQGBQaa 
2B£SSS2?PPySO°°°D*DDDDD"aoQBGaGBaGGGaBaa 

BDBggDBggGBQDDGaBaBaGQaQBGBGBQBaGaQaBGBn 

DBQggBgBgBgaaaaBGGDBDaGGOBQGGBDBaGGBaGDB 

BSS2B2R2BS99a°"D"°"°"°DOaGBGBaBGBGBGBGG5 

□DgBgBGBgggGOBaaGBGBaBaGaaGBGaaBGBDGGBGG 

S2S2S2BRSRS2SRB2B°"°°°"D°oaaBGBaBQGaQOBG 
2BSB2BSRS32B2S°a°°°"D"D"aGaaGBGaQBDGGBDB 
B2H2BRHRR2RBB£B9Bcna"DaD"DODDj"^«OBaBDQa 

gBgaoaGGGBQaQBQGGBOBaBGBGBDOGOGBaGGBnBDB 

R2BRRRR2BPB2B2HR°D"°Dci"aDaaGaGQaBaBGBQBn 

2"SRRR2B2R2SSS2R°"°"°°D"D"DaGQQGGBuGGaQB 

BRRRR2HRB2BS9RS°B°°D"~OGaQGaaaaGGaBaa'3oa 
RRRR2R2R2BSHRR"»"DO"°"DaQBGaaaGaGQGaaBDB 
^RR2SRPI2BRB2RRSR"Oi°"°"Doo"ooaBGaDDGaaBa 
^R2S2H2BRRD"ODDDCBQQGBOBoaGaaaoaaaaaQBaa 


□BOBDBGBOBGBQBGBGBGBGBGBGBGaaa 
BGBGBGBGBGBGBaBGBGaaflaaGBGBGaa 

GaGaGaGaaaGaGaGaGaGaGBGaGaGaaa 
BGBaBGBGBGBGBGaaaaagBgBgBgBgaQ 
GBGaaaGaaaGaGaGaGBGaGHGBaaGoaa 
BGaaaGaGaDaGaGaaaGaGagBaagggao 

□aGBaBGBQBJaGBGaGBGBOBaBaBgBa|I 

BGBaaGaGaGaGaaBGaaaoaaagggaBBa 
GaGaGaGaGaGaGaGaGaGaaaGGGaaBga 
aaaoaGaGaGaGaaaGaGaaaGaGBgagaG 
aaaaGBaaDaGaQaGaGBaaaggaaBgaga 
BGaGaGBGaGaGBaBGaaaGGgaaagagao 

aBGaGBGBGBaaGBGaOBGBGB'GBGaaBGB 

BGBGBaBGBGBGBaaGaGagaaBgBgBgag 

aaGBOBGaGBGBGaGaGaGBBBGBGaGBGB 
BGaGaGBGBGaGBaaGBGBQBGBGBG lOaG 

ngGaGaoaaaGaGBGaGaGaGaGaGBnaGa 
BaBGaGBGaaaGBGaGBGaaaGBGaaaGBD 
GaQBCBGBGBaaaBGapBQaaaaaaBaaga 

aaaGaGBaaGaOBGBGBGaGBGBGBGaGBG 

aaGaGaaBQBGBGBaaGBaBaaGaGBQags 
BaaaBGBaBGaGaGBGBGaGaGBaaGBQBa 
GaGBGBaaaBGBGBaaGBGaGaaaaaGaaB 
BaaaBBBQBaBSBaBgBGBaBaBaBOBGB 

aBGQGBBBaBGBGBQBGBgBgBgBaBGBgB 
BGBGBGBGBGBGBGBGBGBGBGBGBGBGBG 

aaSaQGOBBB^BGBGaGaaBGBgBoaGBgB 


BGBBBGGGBaBGBOB 

GaGaaaGaaaGBGaG 
■OBGaaaGGGi 


BGBGBGaGaGaGBG 


Fig.  690. 


iGioaGBGa 

 lacBGaaaG 

GBaaGaaaGGGBaaGBGaaaGBGaaaaaGB 
aGBnaGaGaGagaGaGaGaaaGaoaGaGaG 
aBaBaBaBBaGOGaaaaaGaGagBGBgagB 

BGaOaGaGBBBGGGBaBGaaBGBGBGaaaG 
GBaBGBOBOaaBaBGBGaGBGBGaaBGBGB 
BGBOaGBGBGBGBGBGBGBgBgBGBgBOaa 
DaaBGBGBGBGaGBGBGBGaGBGaQaGaGa 

aGBDBGBaaGBaaQBaaaaaaDBGBaaGaa 

Fig.  691. 
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DIVERSIFIED  PLAIN  WEAVES 

In  Figs.  674  to  693  the  ground  is  a  plain  weave. 
Fig.  683  is  adapted  for  a  cloth  dressed  2  worsted,  2 
silk. 

In  Figs,  683,  691  and  693  points  are  both  added  and 
removed  to  develop  the  design.    In  drafting  these 


■□■□■□■□■□■OBaaoaaaDBavaaoaoBaacaaBaHaBaBBGBaBd 
DBaaaBaaQaaBDBOBaBaaaBaBaaDBaBaaaaaaoBBBBaoBaBaB 
aaaaaDBLiaaaaaaaDaDBQBGBaauBaBaaaaaaaBBaaaiaaBaBLi 
□aaaDBCBaaaaaaaaaasaDaaaaaaauaGaDaaaaaaaBiaaaauB 
aaBDBaaaaDBDBaaGBGBDaGBOBoaaBDBaaaBDaaaaBDBoaDBQ 
DaoaoaGaGaGaDaaaDaaBaaaBaaaaaanaaaaaaanaaaaaaaGa 
anBGBGaoBDBaaoaDaaBoaGBGaaBBaBBGaGanaoaoBDBGaaaa 
□aaBoaGaDaGaaBoaGBaBGaGaaaaBaaaaaaaBCBQacaGaaaaa , 

BDaaBDBGBDaGBGBGBQaaBaaUBBBBBBaGBDBCiaQaGBDaGaaBa 
aBGaaBDBGBGBGBGBDBGBnBQBaBBBBBOBGBaBDBaBaflaBaflnB 

BOaDaCBaBaBaBoaQBOBaaDBaBOBBaDBaBGBGBDBaBaBaBBBa 
(jaGBDBaanaaaaBuaaBiiaGBGaGBGBaBaaoaaaDBaaGaGBBBMa 
aGaaaoaGaDanaaaDaaaQauaaaoaoaoaakaaGaoaaaDaaaaaa 
aaavavnaGaDBaaDaaanaaanaGaaanaaaoaoaGaaaGaDaaaaB, 
aDaGaGaGaQaDaGaQaaaGBDaoaGaaaaaoaaaGaaaoaGBaaaaa 
□BaaGBDaDaaaGBOBGaGBGaaBnaQaQBaBDaGBGaoBGaaBBBBB 
■cjMGaGaaBGaGaGaGaGaoaaBc:BQaDaDaaaiiBnaGauHQflGBHBO 
GanBGaDBDaDaaaGaGBGaoBuaGBaaDBoaBBaaGBGBaBQBDBGB 
BaaoBLJBaaaaoBnBGaaBaBGBGBGaGaaaaBaBBBGBGBGaaBDan 
GaDBDBDfloaGaaaDaGBaBaaaaGBGaaaDaaaaaaaaBDBGaaMQa 
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Fig.  692. 


weaves  the  motif  is  first  painted  on  the  draft  and  the 
ground  weave  and  floats  are  then  inserted  to  corre- 
spond. 

DIVERSIFIED  TWILLS 

Figs.  694  to  722  show  effects  obtained  on  twill 
weaves  by  adding  or  removing  risers.  Fig.  710  is  the 
motif  for  Fig.  709,  the  black  squares  in  this  draft 
representing  sinkers,  the  white  squares  risers;  Fig. 
712,  the  motif  for  Figs.  714  and  715;  Fig.  716,  the 
motif  for  Fig.  718. 

The  spotting  in  several  of  the  other  designs  is  ar- 
ranged as  follows:  Figs.  708,  711,  713,  8-leaf  satin; 
Figs.  717,  719  and  722,  5-leaf  satin. 
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DIVERSIFIED  SATIN  WEAVES 

Weave  designs  formed  on  a  satin  ground  are  shown 
at  Figs.  723  to  729. 

Fig.  694    15  X  15 

Fig.  695    12  X  12 

Fig.  696    15  X  15 

Fig.  697    18  X  18 

Fig.  698    18  X  18 

Fig.  699    24  X  24 
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Fig.  693. 
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Fig.  700    16  X  16 

Fig.  701   16  X  16 

Fig.  702    16  X  16 

Fig.  703    16  X  16 

Fig.  704    16  X  16 

Fig.  705   16  X  16 


Fig.  694. 
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Fig.  695. 
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Fig.  696. 

BBDaaaaaDaaaaacT 

BaaanaacGoaaaaa' 

□BaDBBDGnOBBGaB 

aaGBBGaflGBBOBaa 

GGBaGaflGBaaaaaa 
□aaGaaaaaGaaGoa 
BBGaaGaaaaaGaaG 

BGaaGaGGBBGBBGB 

GBaGGOGaaGaaGi 


IGBBGI 


IG 


aoaaGaaaaaaGGGa 
lOaaGaaGaaGGQGaB 
BBGaaGaaGBBGaan 
■□GaaaaGaaoaaGa 
aoGaaaGaaaaaaaB 


'ooDnGBaaBBGaaaDBDBGDoaaB 
ODaQGaGBaDBaaoBaBBaaaGGG 
■□□□aDGaaaaGaaGGaaBGGaGD 
BGaaGGaaaaGBBGaaaaaGGGGG 
□aGGGBGGaGaGGaaaaaGBaGaB 
.BaGaaGGBGaaGGGDaaGaaGGBG 
aGaaGGaGGBGaGGaGoaaGaaaa 
□aBGBBGGflGaBnGaDaGaaaGBB 

□BGBBGBBGGBGBgaGGGGBGBBG 
BaBBGBflGBBGBBGaaaGBGBBGB 
□□BOBGGBBGBBGBGGaBGGBGBG 
□BGBBnGGGBBGBBDGBGGBGBBG 
BDGBGBaGGGGBBQBBanBaGBGfl 

laaBaBBaaGaaGaBBDBBGGBDaB 

BBGGBGBaaDDGaBaBBGBBGGBG 
BGBBGBBGGGDGBGBBGBBGBBGB 
OBBGBBaBGGGBGGBGBGGBBaaB 

□aGBaaaBaaBGaaGBBGGGGaBG 
aGaaaBBGBBaaaaGBGaaGGaoB 

□□GGGOaBBGBBaaBGBBGGGaGa 
BDGGGaGBGBBGBBDGBGBGaGGa 
BGGGGGBGBBGBBGBaGBBaGGGG 

GBGaGBGaaGBGGaaGaaaaGGGB 
■■□:]BGoaGBaGGGGaBGaBaaaa 


Fig.  697. 
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Fig.  698. 
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Fig.  699. 


Fig.  700.  .■ 
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Fig.  701. 
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Fig.  702. 
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Fig.  703. 
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Fig.  704. 
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Fig.  705. 
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Fig.  706. 
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Fig.  707. 
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Fig.  708. 
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Fig.  709. 


DIVERSIFIED  WEAVES 


153 


Fig.  710. 
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BaGaaaGGaaaGGGGGaaaaaagg 

BGaBBOGBBaOGGOGBBGGBBQaB 

DaaaGGaaGGGaGaaaaDBaagBB 
GaaGGaaGgaaaGaaoGaaaaaag 
aaGGaaGaaiGGaaGGaaaaaaqg 
aaaGGGGaaGGaaaGaaaaaaaaB 
GGGGGGaaGaaaaGBaGoaaGgBB 
DGaGaaaaGBaaaaagaBBQgBBg 
■aoaaaaaaaaBaaaaaBGaaaaa 


Fig.  711. 


Fig.  712. 


Fig.  713. 


dDnaaDnanaaaGaaaanaaanaaaDaanDHnaaaaaMaaaacnoaDmaaaBaogaBDaaff 
QDBanDBDaaaGBaBaDaBnaaaaaBBaGaBDGBaDaaaaaaaGGaBGBBaaBBBDafBaaaaa 
□■□□□aDoaaaBBaGBaBaDaaaaaBGDBaonaaoaaaGGaaoaaaGaaaGaaaGaaaGDaaGa 
iBanagaaaaaBBGBaBGGBBGGBaGaBBaGBBaGBBGGBBGDGaGGGaaaBBGaaaGaaBGGB 
□□aaadaBGBaBaBaBaaBaaaaBGaaaaGBBGGaaaaaaaGaaGGGaGBaBGaBBaGBflggBa 
aaBGGGBGaBanaBiaGaBaGBBGGBBGGBBGGaBGaBaaGGaGGnaaaaaGBaaGaaBGGaBG 
OBoaaaGaaaGaaaaaaaoGaaaGaaGGaaaaaaGGaaGGGiaGGBGGaaaaaaGaaaDGaaGa 
aGGGaGGGaGaaaoaaaaGaaGaaaaaaaGGaaGaaaaGaaaGGaGGGaGaaaGaaBGaaaoGa 
oQaBGGBBaGaBaGaaGnBaaGaaoGGBnaGaGaBaaBBBGGaBGGaaGGGaaGGBGBBagBBa 
□aaGoaaGGBaGGaacGaaGGaaGGGaaGGaaBBaGaaaaGaaoGaaoGGaGaGaGaaanaaBG 
aaaaaaaoaaGGaaGaaaGaaaoaGaGCGaGGaaaaaaGaaaGGaaGgaaoGGaaGaaaaaaaa 
aQaaaaGaaaGaaDGaaaaaaGGaaaGGaGaaaaaaaGaaaaGaaGGiBDGaaaagaDaBBQBB 
aGaaaGaaaGaBaaBaGGaaGGaaoaGBaGGaaaaaGaBBaGBaGGaaaGaaGGaaaaBBnaBa 
□aaaQaaGaaaGGaaGaaaGaaaaGGaoDGBGBaaGaaaoGaaGGaBGGGaaaGaaaaaGaaBa 
■BGGaaGaaaaaaaaGaaaGaaGaGaGGGaGaaaoaaaGaBBGaaaGGnBGGGBGoaBGBBBDB 
aaaaaGGBaGaBBGoaBGGBBGaBaoaGBGGGaoaaaGaaaGGaBaGBaaGDaGGGBGaBBDBa 
□□aaaaaBGGGBGGGaoBaaaaaBGGaaGaaBGGGaaGGBGBaaGaBBGGaBGGBaanaaGiJBB 
□aaaGBaGGGBaGaBGaaaaBBBaGaBnaaaoGGaGaGaaBaaGaBannBaGGBBGaaaGGBBa 
BaanBaGGGaGaGaGGaBGBaBGaaBGGaBGGGBGGGBaGaaGaBaGaaBaaBBGGaaaGBBqn 
aaGiaGGaaaGGaGGGBaBaBGaaaQGaBaaaaaGGaGGGBaBBaGaBBGaaBGQaBGDBBGgB 
GGaaGGaaGaGaaGaaGaaaGaaaOGBBGGaaGaaBGGOaGBaaGaBaGaaaGGaaGGBaugBa 
DBaaaBBGGaaaGGanBBaGaaaaGaaGGaBGaoBGGGaGaBBGBBBGGaaGaaBGGBaagaag 
aBaoBBaaQBaaaaaoBaaBBaoBaBGaaaGGGaDaaBaaaaaaBaaBBBaQBaaGBBqnBBGn 
aGGaaGGaaGaGBGGaaaaaBGBBaGaBaGaaBGGGaoGGBGaBBaaBaGGaaaGaaGgaaGGa 
oaGaaaGBDBBBaBBBGQaaaaaBaGaaGOBBGcaagGBBaqgBQggBGBBBGBBBDg 
aaaaGQanaaaGaaaGGBaDDaaanaaQDaBGaaaGGaBaaGaGGGaaaaaaaaaGgBaGGBBa 
OBGnGBaaBBDBBaGBaaGGaaaDBBaGaBaoaaQaBBGGGBqqgBqgBBgBBagBBBqaBBpa 
aaGDBaaoaGBaaGBaBQaaaaaBaQGaaGGaaaaBaaaaBgGgagggBgBBBGBBBQaaBqgB 
GQGaGaGaQaaaaaBaGGBaaaaBGaaaaaaaGaBBGaaBnqgaaGgBgBBBgBBBDGBBgGBB 
aaaDGGaaBBaaBaaQoaaGaBBaGaaQGaaaaaaGaBBQqgBgqQBqBBBgBBBggBBqGBBO 
eBaGGBaaBaaaBBaBBBoaaBGaaaGaBaQaaaaDaagggBggQBgqBBPBBBgBBBqDf-'^'f' 
BGaGBGgBaGBaaGaaaaGaBaGBaDaBBGaaBagaaqgBBggaBggaBDaBBgBBBnqf 

aBaBGBalGGBBaOBaGGGBaGGBGiBBGBBBGDaaGGaaGGBBgGaagQBBGGr 


_jGaB 

-v-.^.— .-.^^-^jw^-i ^  ^.  w,  ^  jaaGaadGa 

BBBGBBaGGBBGGBBQGGaGGaaaBaBGBBaGQBBGDaBGaBBggBaDGBBgDBBnqQBggGBn 

aaGBBBGaBBQGBBaGaanoGBaaBBGBBBaBBaqoBBgGBBqgBBgnBBqgBBL.ggBqqaBuq 
ac-BBBcaBBaGaBGGBaGbGBaaaaGBBaaGBBaaaBgaBBqgBBgDBBqgBBqQBBQQaBaQa 
QaBBaBBBaGaaQGaaGaaaosGBaaaBaaBBOGBBQGBianaBqaBBaQiiagBBGqaiagGf 


aBBGBaBGGaBGQBBGacaGaGBQBBBaBBBaDBBGaaBaGBBqgaBggBBQgBBnqGBnGDBq 


Fig.  714. 
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Fig.  706    16  X  16 

Fig.  707    12  X  12 

Fig.  708    48  X  48 

Fig.  709    72  X  72 

Fig.  711   24  X  40 


ncaBOoaBaoMBODBaGGBaaaaaoGBBuuaB 
□aaaaaaoaBaoaaflaDBBaGBBGaBaoaaBG 

BBGDBBGGDBaaBBaaBaQaBBGCBBaanBnG 
BGGBBaaBBGGBBGGBBOCaBGOBBBGaBGaB 
□GBBaGBBaOBBGOBBaDBBOGBBaGBBGOBB 
□BBOQBBGCflflGGaBGBBGGQBBGGBaGBBGa 

naoGaaGcaaaoaBaaaaaaGaDoaaaoaaaG 
BaGaBoaaaaGBBGaaaaGaaGGBaaQaaaGa 
□□BBGGaBaGaaGGaaoGBaaGBBGaiaGaaa 

□BBaGaBGBBGGOBBGOBaaBBaGGBBGGBBn 

BBnDaaDaaaoGaBOGBaoGBaaaGBGGBaGD 
BQoaBGGaBaaaaGGBaGoaaBOBaGaBaGGB 
aoBBGaaaanaaaGBBaDaaaGBBaQBBOcaa 
□aBGBBaGaaaGGaaaQaaGaaaaBBGGaaBa 
BBacBanaaaGcaaaoBaQaaaGgaBQaaaaa 
BDDaaaaBBaaaBaGBaaGaBaaiaaaaBGCB 
□□BaGGaBGGBaaaaaoGBBaGBaaGaaGDBB  GBagaggn 

BaaGaaaGQBBDBBGGaBaaDBBGGBBQCiBaG  GQBDgggB 

BBaGGBDGBBGGBBoaaBGQBBaGBBaaBBGG  BQDnqiigg 

BBGBBQGBBaaBBaGBBQCBBGGBBGQBBanB  aggBpaBG 

ar.BBGGBBGQBBaGBBaDBBOGBBnCBBaCBB  BGGGGBGg 

DBBGGBBOBBnaGBBaDBBOBBGDOBBQGBBG  CBGUBOGg 

BBaGBBGGBBaGQBOGBBaOBBGOGBQGBBaa  GGGBagiig 

BGOBBaDBBBGBBGaBBGaBBBGBBDGBBDDB  ggBGOgGB 

DOBBGaBBaUBBaQBBQGBBGGBBaaBBGOBB  □□GBGOBG 

GBBGCBBaGBBOGBBOBBaDGBBaGBBOBBGa  BgoggBgg 

BBGGBBQaBBaaBBGGBBQaaBaaBBQaBBGG  GGBaGGGB 

BaGBBaaBBaaiBGGBaBGBBGGBBGGBBBGB  GBGGBGaG 

OGBBGGBBGGBBGGBBGGBBGGBBGGBBOGBB  aaBGGGGB 

BBGaDBaaGaaGBBaaGBBGGBBUQBBGGBBG  GOGaGGaG 

BaQQaaGGBBDaBaaGaaaGBaQaaaaaaaaa  QaGGaoGG 

BBGBBDaBBaaBBBGBBDaBBGQBBGGBBGGB  BGOGGBDa 

Fig.  716. 


Fig.  715. 


□□□GaaaaGBBBaGaBBaGBaaBaaaGBBB 
aoGaBaGaBBBGaaBBaaaBBBaDGoaaaa 

□GGBaGQBBBGaBBBBGaBBBBaaGBBBGG 
GGBGGGBBBGBBBBBaOGBBBGGGBBBGGG 
GBGGGBBBDBaBBBGGGBBBQGGBBBGgGD 
aGGaaaBGaBBBBGGGBBBGGGGaaaGQaB 
□□QBBBGBBBBBOGDBBBaaaGBBGGGBBB 
GUBBBaGBBBaGGOBBBGaGGGBOGGBBBG 
BflBBGGBBBBGGGBBBaDOaaBGGGBBBUa 
BBBGGGBBBGGGBBBaQGaGBGGGBBBGBB 
BBaGQBBBaGGBBBaGDGaBGaGBBaGBBB 

aGGGBaaGQaGBBGaGaaaGGaaaaGaaaa 
GaGaaaaGGaaaGGoaaaaGGaaaGaaaaa 
GGaaaGGGGGaaGaaaaaGGaaaaGaaaaG 
oaaaaaoGaBaGGaaaGGaaaBGaaaaaGG 

BaBGGGGGBaGGBBaGBBBBBGGaaaaQaQ 
BaGGGGGBGaGBBBaBBBBBGOGBBBGaGB 
BOGGGBBGaGBBBOBBBBBaaGBBBOGGGB 
GGGBBBGGGBBBGBBBBBGGGBBBGGOGBB 
□GBBBGGGBBBGaaBBBGGGBBBGGaaGBG 
GBBBGGBBBBGGBBBBGGGBBBGGGGaBaa 
BBBDBBBBBaGGBBBGGGBBBOGGGGBGGD 
BBGBBBBBGGQBBBGGGBBBanaGGBGOaB 
BGBBBBBGGGBBBaGGGaBQDaGBBGGGBB 

GaaaBaaoaBaBGGaGaBGaaaaaaGGaaa 
GaaaaaGGaaaGaGGGBGGGBaaaGGaaaa 
BaaaGaoBBBaGOGaBaaGaaBGaBBaBaa, 
BaaaaGaBBaDGaGBaGGBBaaaaaaaGGQ' 
aaGGGaaBGaGGGBaaaBBBGaaaaaGGGB 
BDaaGBBGDaGBBaGaaaBOBBBaBaacBii 

Fig.  717. 


fl52PB52HS525""^°""°D""aoBDDDBBaci.. 
lSHB5SS""t^DBaQaBBGaBBGaBDGaBaaQB 


-2HB22BB5f^HB"°°""D"""°D"nDGBBaoBanaBBGGBBaaBadGBad"BBaGBBOBBBa"i 
nS2nn52nS22RS52PS52SSS2SB2SHB5SSBa°°""°"S"D"""D'"°a"""a""" 

nnSnnB52n5S£RBS£BBS2RBS2PB22PBS2S552P""n'^""°°""°'=^"aoaBBGBBBaCBBa 

nnB22nS52B552SB52HB52PBS2CB!SSBS2B""°o»"DO"°°o""OD""aaBBnGBBaGBB 
■RRSS2nB22B!S2SBS2'3B52RB5JSB5SHB5°"""°°"™aBBGDBBaaBaGQBBGaBBaaB 
■2ggB229552Bi"'^'^""'^°""f^DaBGOBBGaBBQBBBaaBGGQBBnaBBaaBBGoaaGaBBan 

RB22PB!;^*""^>^>''^>^""<^'^""Q'-^"*aC>*nBBBGGBBGGBDGGBaaGBaGGaBGGBBGaB 
□gBBGgaagGBnGGBBGBBBGIJBBGGflaGGBBGOBaGGBaGGBBGGBBGGBBGGBBnaB^^ 
2SB22SB2'^^S""°'^""C"«"a;j"BGGBBaGBGaGBBGGBBaaBBnoBBaaBBaGBBOBBBGOB 
aggBBggBnaGBBQGaBaBBBGnBaQGBBGGanGaBBCaBBDaBBDGBBQQBBaaBBaBBBaa 

BBggBBgcBaGGBBGaaBaGBBGcaancBaaGBGGQaaQQBaQGBBaDBBaaBBaBBBacBB 

□qaGGaBBGDaaaGBBaGBBGaBflGBaaLlGBBGGBBGGBBGaBnpGBBaflBBGGB 
gggBBngBaGaBBGGBBGGaBGGBBaBaauGBBGGBabGaGGaBEGGBBGBaBGGBBnGa 
BCPGBBGGBBGDBaGGBBGGBBGOBBaaBBaGBaGGaBGGBGanBBaaBBGaBBaaBBGaaaGG 
gaDGaBBGDBBaaBBGGBBaaBBGBBBaGBBGGBBaDBBaaBGGGBBGBBBaaBIIGQBBaar 
GGBBGGBBOBBBQGBBGGBGGCBBGGBBGGr—  !=!H5bJ!=B!^b!y"-ySBByyBBUUBBUU! 


Fig.  718. 
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Fig.  713 
Fig.  714 
Fig.  715 
Fig.  717 
Fig.  718 
Fig.  719 


24  X  40 
64  X  64 
X  32 
X  30 
X  64 
X  30 


32 
30 
64 
30 


Fig.  719. 

CDaaBnaHaaoaaaDBOHaaaaaBaDBO 
oaaaaaaaaaaaDaaaaaaaaaaaQaaaaa 
■□□□□DBGaaaaaaaaaDBaoaaQaaBBBa 
uaaaoaaBGBBBDBoaaBDBacaDoaGBBB 
BaBDaBaaBGaaBGaaBBanBauaacaoBB 

BaGBGaBBGBaBaaGBGBBBaBGGGGDBGB 
BBaGBGBaBGBGBBaGBGGGaOBaBBaaBG 
GBBBGBOBBBGBGBBBGBGGOGGaCBBflaB 
flGBaaaaGaaGGBGIBBGBGaaaGBGBBBG 
□BaaBBGBGaoaOBaBBBaaGGGGGaGBBB 
aGBUaBBQBGaGCGaGBBBGBGBBBaaGBB 
'BBDBdBBBGBGaGGGBGBBBGBDBBBOBGB 
BBBGBGGGG  GBGBBBGBGBBBGBGBBBOBG 
□  BBBGBnGGGGBa.lBBGBGBBBGBGBBBGB 
BGBBBGBGGOGGBaBBBGBGBBBGBGGGGa 
aBGBBBGBaGGGGBGBBBaBGBBBGBGGGa 
□GBGBBBGBGBBBGBGBBBGBGBBBnBGGG 
GGGBGBBBGBGBBBnBGBBBQBGBBBGBGa 
BBBGBGBBBGBOBBBGBGBBBGBGGGGGBG 
CBBBGBCIBBBGBGBBBGBGBflBGBGGGGGB 
BGBBBGBGBBBGBGGGaGBDBBBGBGGGGG 
OBGBBBGBGBBBGBGGGGGBGBBBGBGGan 
BGBGBBBGBDBBBGBGGGGGBGBBBGBGBB 
BBOBGaBaGBaBBBGBGaGaaBGBBBUBOB 
BBBGBOBBaGBGaGGaBGBaBGBGBBBGaG 
GBaBGaGBBBGBGOGaaBGaaaGBGBBBaB 
aGGGGGaCBBBGaGGGGGBaBBBGBDBBBa 
GBGGGGGaGBBaGaaGGGGBGBMBGBQaBB 

aGBaGGaGaaaaBGaGBBBGacBBBGariaB 
BBaBaGGaGBaaBaaBGaaaGBaaaaaaQa, 


ooaaBaBaGaBaBGaaaaaBGGaa 
UBaaaBaaGBBGBBaGGBaaGBBq 
BBaaiaGBaaaoaaGGaaGCBaGG 

:BGBaBBGBBGBBBGGBBQGBBGGB 
'BGBBGBaBBGBBGDBBGaBBGGBa 
aBBBaBBGBBBaGBBGGBBGGBBG 
BBGBBBBGBBGGBBGGBBOGaflBG 
BBGBBGaaBUGBBGGBaGaBBaBB 
UaaaBGBBGDBBGGaaGGaBBGBB 

GBBGBaBaQaaaGBBaGBauBaaB 

BBBGBBGGBBGCBBGOBBBGBBUB 
BGBBBGGBBDCaBGDBBGBaBBaa 
BGBBGGBSaGBaGGaBaaaBGBBB 

anaDBBGaaaoaBBaBBBaGBBG 

■  ■□□■■□□■■GGBBaGHGBBpaG 
aCGBBGGBBOGBBOBBBBGBBGBfl 
GOBBGaBBGGBBBLIBBGBBBBGBB 
GBBDGBBGaBBGBBBBGBBGBBaa 
BaaOBBGGBBaGBBGBBBaGBaGa 

aaGBBGQaBDaaBBGBaGBBBaGa 
GGaaQaaaBGaaGBBaaGBBGaBB 
□aaGoaaaaaaaGaaGaaaGGaaG 
■aGoaaaGaaGaaaaGaaGGaaGO 
SoaaacaaaaGaaGaaauoBauGa; 


aaaaaaGaaaaBGaGOOGaaaaaa 
BaaGaaaaaGBGaBaGGGQBBaaa 
aaGBnaaaGBaaBBGGGGCiaGBGB 
aGaGaaaGaGaoGGauGGaGaGaa 
GaGaaaaaGaGGGGGBaaGaGBoai 

GGaBBQaGaBGGGGGBBCBGBGGd 
OGBaGBGBBaGGaGOBGBCBBGGG 
GaBGBaaBBaBDQGBGaGBBBUGa 
UaGBDBBBaidGBaBGBC'BGGGBOa 
aGBaBBBaaGBBBGBGBGGGGGaa 
GaUBaBGBQBaaaBGBBGGGGOBB 

acaaaGaGaaBGaGBaaGGGGnaG 

GBBB.^BCBBBGBGBaGGBG'JGBGa 
BGnGBCaaaGBGaDGGGGBBBUaU 
DGGGOaBBGaGaBGGGGDBaQBGB 
GGGUGBaGaGBBaaaQGGBQBGBa 

GaGGGaoaGBBBaBLiinGBuaaaaa 

aaaGBCaGBaBUaGBBBGBGBGDD 

GBaaGBGaBaaBGBaBGBGaaGGn 
GaacaGaaaavaaaaGBGBBuGaD 
uBGaDBaaaaGBBaGBaaaBGaGa 
aDaGaaauaGaaaGaGaGGGaGGa 


^-joGGGGaaaaDaaaGGGGGBGa 
aBaGQGGGaGaGaaaGaGGGaQaa 
GGDaGDGaaaaaaaaaGaaaGBoa 
□GGGaaaGaaaaaGacaaaGaaaG 
□□GGaaGaGaaaGaaaaaaaaaaG 
GaGGaoacaaaoaaaaaaaGaaaa 
GGGaaaGaaaaBGaBaGaGaGGGa 
aaaGaGaoGGaGaaaaaGaGGGGG 
aaaBGaGGGpGaaaGaGaaGaoaG 

BGaGBBGGGGGaiGaDBaaGOGGG 

GaGBBByGGGGaGaaBBaaaaGGa 
BGBaGGaLpOBGBGaaBGaGBaaa 
GaGGGGGaaaGBGaiaGBGaaaGa 
aBnGGGGaaGBuBBBGaGBBaGaa 

BBGOGGGBGaGBBaaBUaaBpaGB 

ucaGGGaGaGBaaGauaaaaBGao 
DOGaaaGBnaGGGaGBBBGaQaGa 
GaGBacBGaaGGGGaaaaaGBBGG 

GaDBCBGBBGGGaGBaCBOIBBGa 

ucanBcaaaGaGGGBDaDBBBGBG 

aaGaGBGGGBGDGBCBQBBBGBGB 

BaaGaDGGQGaaauBGaaaoaDaa 
aaGBaGGGGaaBGBGBaaGBGBaa 
aGaaaGGGGGaGaGaaaGaGaaaa 
tyBGaLjaGGGaDaGaBaGaaaaaGa 

BnGGGGBBBGBGaaaGflGBBBGaa 
BDGGaGBaGBQBGGGGaaBBGBGB 
BGGGGGBGaGaaGDOgGBBGBCBB 
rBGDGBaBGaBaGGaGGBGBGBBB 

arraaaGaaaGGGaGGGaGauBBaG 

OBBBGaaaGGGGGBBBriBCBBBGa 
aBBGaaaaGGGGGBBGaGBBBGaU 
BBGBGaaiGGGGGaGBGaaaGBDB 
BnBGaOGaaOQGBGflGBBBOBDBB 
aBDaGaGGGaBBGBGBQGOBGaaa 
BDBaGauGGaaDBDaGQGaGBBBG 

oaaanaGaGBaBGBBGGaGGBBGa 

laaBDaaGGBGBaBBBGGGaGBGBG 

'aBGaaBBBGBGaaGGBGGGBaaDa 
■tDaoaaaGaGaGGGGGaaaGaGaa 
baaaaaDaaaaGQaaGaaGaGaaa 
aGaaaoaaaaaGGGGGaGacaaaa 
aaaaGaGaDooaGGGac  aoaaaGG 
■aaGaaaGGQGGaaaGaDaGGDau 
EacaGaaGGGGGaaGaGaQQGnGB 
■GaaaaaDGGGGaGaGaaaouGGa 
baGaaaoaDuaaaaaaaaGGGGoa 
■oaaaGaDaaaaaaaoGGaaGaaa 


Fig.  721. 

Fig.  720. 

Fig.  720   

 24 

X  72 

Fig.  721  

 24 

X  24 

Fig.  722   

......  60 

X  60 

Fig.  723   

 16 

X  80 

Fig.  724   

 16 

X  16 

Fig.  725   

 20 

X  20 

 12 

X  12 
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Fig.  727    40  X  40 

Fig.  728    40  X  40 

Fig.  729  .  .   48  X  48 


DIVERSIFIED  RIB  WEAVES 

Very  pleasing  effects  can  be  obtained  by  grouping 
floats  on  a  diagonal  rib  weave,  Figs.  730  to  740.  Par- 
ticularly suitable  for  such  a  groundwork  is  the  9-leaf 
weave  shown  at  Fig.  731,  from  which  are  derived 
Figs.  734,  735,  737  and  738. 

■□■■□■■□■■□■■□□^□■■□■■□■■□■■□□□□■■□■■□■■□■■□■■□■■□■■■□■■□■■S! 
□■■oaBLjaBDaBUGQGaaaaaGBaQaaGaaaBaGBBGBaaaauaacjaBgBagaagBBaH 
aaGaBGaBDBiuaaaaaQaaaGBCBaGGDGaBOBaDaaaBaGBaaBBDai|iGflaGBigaBD 
BDBBcaaGBiGBaaBaaBaGaGDBaaaGaBBCBBQaaDBBDBBDBaGBBGBBnaaLjaBQB 

oaaGBaaaaGaBGBaGBBGaGGGBGBaGBBGBaGBBGBBGBBGBBGBBGBBuaaGaGaBB 

BaGBBGBanBBGaBGaaGGGDGuoBBcaaaBaaaaaBaQaaGBagBBGaBgaaaBGaopG 
GaaaDBanaBaaBGBBGaaoGGGDBGBBGaBaBBQBauaaGBBaBBgBBGBBGBBgQaoa 

UQQGBBGBBGBBDBBaBBUaGGQaQBBGBBOBBDBBrJBBGBBgBBgBBaBBDBBDBagQp 
GaaBBGBBaBBGBBaBBGBBGGGaGBaBaGBBaBflGBBaBBGBBgBBgaBGBBDBBgDGa 

aaaBGaaaaaaiaGaBGaBGBBGGGGaBGaBGaaGBBGaaaaaaaBgBacBaQaBGaaqq 

DBBGBBQBBGBBQBBGBBaBBGBBGGBGBBGBBnBBGBflGBagaBGBBaBaaaGGBBaqq 

UGaaGuBGBaGaaoaBGBBGflaGBBOBBGaBGBBGaaGBBOBaGBagaBGGaGBauBqg 
BGBaaoGGaaaaBGaaGaBaBaGBaGBBGaaGaaGBaGaBGBBGBaGB«GGGLjBBgBaGB 

GBiaOaGBBGBBGBBGBBGBBGBBGBBGBBGBBQBBGBBGBBGBBGBIigGGgBBGaBaBB 
BBUaGGBBGBBGBBGBBGBBOBBGBBDBBGBBDBBGBBGBaOBBgBanBGGBaGBBnOBg 
aaQDOBBOBBGBBGBBGBBaBBGaBaaaGBOGBBaaaGBBDaaGBBGBagBBGBagaGGa 
aBBaCBOBBOBiGBiGBBGBBGBBGBBGaBGGuaBBGBBaflagBBgaBGaBGBaaDQGUB 

BBOinlGBaGBaDaBGaBGBBaaaaBBGBauBGGGGGBaGaBQBBgBBgBiigBBaGauaaa 
BoaBaaaGBaGaBGaaaaaGBaQaaGaBGaaGGGGGGaaaGaaGBBgBagaBggaGGGOo 
aaBGaBOBaaBBGBBoaBGaaGaaGaaaBBDauGGGGGGGaaGaBgBBOBagBBaGqGoa 

□BGBBGBBGBBDBBGBBGBBGBBGaBGBBGBBGaGGaaaBBGBBGaBgBigBBgaaagGG 
UGaBDBBGBBGBaGBBGBaaaBGaaGBBaaaGBGGGGGBBGaaGBaoaVjaaGBBDBBap 
□QBGBBGBBGBBDBBGBBGBBGBBaBBGGGGBBGGGGBBDBBCBBGBBgBBGBBaBBGBB 
BaGflBGBBGBBGBaQBBGBBGBBGBBGGUGBaQBOGBBnBaGaaGBBgBBGBaQaBDBBg 

BUBaGBaaBBGBBGBaGBBGaaGaBaaaGaBGBaGBBGBBGGGbaBgBBgaBgBBGaBaa 

□aaGBBaBBGBBnaaGBBGaBGaaGaGGBaGBBGBBGBBGGGgBBgaBGBBGBBaap^BB 

iBGaaGBiGaaGaBaBaGaBGaBGaGGaBGBBGGaGBaaGGGBBGaBGaBgBBGBBgBag 


■OBaGBaGHGBBGBBGBBGBBGaBGHnaaGGGGBaGGGGBaGHGBagBagBIIGaBGB 

QBBQaBaGOQBBGaBGBaQBBGBaaaBGBBGaGGaBC  '  ^— 

BBGBBGBGGGGGBBGBBGaaOaBGBaaaaGOGGGGGI 


jGaaQaBaGGaGaGBBQaaQaBGaaGBBGGGaGGGGBaBBGBBGBagBagBagBBgBBua 

DBBGBBaBQGDQaaGaBBCBBaBBGBBDBBaaGGGQGBBGBBGBBgBBgBBQBBGBBGBB 
BBGBBOBBGGGGGaGBBGBBaBBGBBGBBGBBGGGGGBGBBGB.agBBGBp|gBBGaBDBBG 
BGBBGBBGBGGGGGBBGBBGBBGBaaBBGBBaBBGGdGBBGBBLjBBgBBgBBDBBgBaDB 
GaaGGGGBBGQGGaBGaBGaBGflaGaBGaBGBaaaaGGBGBBgBBGBagaBgBBaBaGBB 
BBOGGGBBaBOGBBGBBGGBaBBGBBGBBGBHaBBDBBGBBGBBGBBuBBGBflLjBBaBBa 
BGGOGBBGBBGBBGBBaGGOBBGBBGBBDBBGBBGBBQBBGBBaBBL^aBGBaaaagBBGB 


aaBGBaGGGGGaGBiGBBGBBGBBGBBGBBOBaGBaDBBGaagGGGaaGaaOBBaBauBa 
BBGBBGGGGGGGBaDBaGBBaBBGBaGBBGBBGaBCaBGBBGBGaGGGBBGBaGaBGBfla 

aaaBGGGGGnGGadBaaaaGaBGaaoBBGaBGaaGBBGBBGaaggGGaGaaBgBBGBBGa 

□BBGBaaGaaGGGBaGBBaBBQBBGBBGBBriBBGBaGBBGBBgBuGaGGGGGBBGBBGBB 
BaGBBQaBGaQGGBGBaGaaQBBaaaGBaGBaaBBgBBaBBOBBQGDaaQDlBQBBUBB^ 
BGBBGBBGBBGQGGBBGBBaBBGBBGBBGBBGBBgBagBaGBBGBGGGaGBBGBaaBauB 

GaaaBaGaaGaaGGaaaaGaaGaaGaaGaaGaaGaaGaBGaGgBBGGGgBBgaaGBaGaB 
BBGaaGBBGBBGaBGaBGBBGaBGBaGBaGaaGBagaaGGQaaaGaGaBaaBBaGBuBBG 

BGBBGBflaBBGBBGBBGaBGBBGBBGBBaBaaBBgBBUQaGBaGBBUBBaBBaaaaaBQB 

GBaGaBGBaoBaGaBGBaGBaoBBGBBGBBgBagBBgGagBBGBaaBanaaGOGoa^^ 

BBGBBaBBGBBGBBQBBGBBGBBaBBGBBaBBGBagBGgBBgBBGaBGBBaGGGBaGBBD 
BGBBaflBaaBGBaGBBGBGGBBGBBGBBGBBGBBaBBOBBGBBGGUGBBGapaBaGBBGB 

GBBGaaGaBaaBGaBGBaaGGGBBGaBoaaGBaaaaaaBGBBaGGaGBgBaGaauBaGBB 
BaGaaGaaGaaGaaGaBGaGaaDGaaaaBGaaGaaaBaDaBGpGaaoGBBGBaoaaoBaa 
BGBBGBaGBaGaBaaBGaBGGGDaGGaaaaBaaBGaaDaBugGGnoapaQBaoBBDBBaB 

GBBaBBGBBGBBGBBGBBGBaaDGOGGGBBGBBGBBGBBDaBggpGgUOBBgaBGBBgBB 


BBGBaaaaGaBGBaGBBOBBoaoouGGaaGBBGaaGBagaBgBBGgaaaBaBBoaBOBBa 

BGBBGBBGBBGBBGBBGBBaBDOQaGBBOBBaBBDBBOBBQBBOaagOOOBBQBBgBBgB 

 IDaBQBBDr-"  "  ^— rnr^-m—r-,— r-,— 

^BaaQBOBi 

Fig.  722. 


□aaaaBGBBaaaGBaaGOGaBOODaaaGaaaBBaBBaBBgaBgBBGaBgaBaBBOB 
BBGBBaBaGBaaBBaoaaaaaBaDaBQBaaQBaaBQBBGBBaaBaBBUBaaBBaBBaBaa 
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□□■■aaHnoauDaa 
□■■□□■□□□■■□oaaa 
■■■oaaoaaaDaaaaa 
■■□■■□aaaaoaaaaa 
aoBaoaaDaaaaoDaa 
□BBiaaaacaaaaaaa 
aaaaaaaGaaoDBoaD 
□□caaonaaaaaiaaa 
uoBBcaaaapaaaDaa 
□Baanaaaiieaaaaaa 
aaoGaaocaaaoaaoa 
BODaaaDaaaDaaaaa 
aaaaouaouoaaaaai 
□BaoaaaaGaanaaaa 

■BaOBauOBBaDBBBO 
BaDBBODBBaD'BaaDB 

oaaBOGaaaaaaaaaa 
□aBaGaaBoaaaGBaa 
BagGBaaGBBGoaoaa 
BGGaaaGaaGaaaaGB 
□gBBaQBaBQBBGaaa 

GBgQGBBGGBaaGBBa 
BaDGBQaD""!  

aGGaGaai._„^ 
□aaaDGBBQai 
□BBaaBaGoaaGoaaa 
BBaaBaDGBGaoaaaQ 

aGUBBBDaBGQBGGOa 
□QBaaGBaaGBGOGBB 

gaBBGaaaGBGaGBBG 
aaGGBaaGBBGaaaaa 
□□OBBaaaBGaaaGaa 
nrjaoaaaaaaaaaGBB 
□BUUGaaaDaaaGBBG 
aoaGBaGaaaaaaaaG 
BOGBBGaaaGGaaaaa 

SOBBOaBOaGBBOGBB 
QBBBGBBGGBGGGBBG 
BBBGBBaGBaaGBBOa 
BBaBBGGBGOGBBGGB 
GGBBBGBflOGBBGGBB 
OBBGOBBGaBBCGBag 
BUGGBBGGBBBGBBOa 

DaoBflGGBBaGBaaaa 
□GBBGGBaaaaaaaaa 
□BBOGaaaoBBBGaaG 
BBOGBGaaaaGGBBaa 
aaaBBacaoaGBaaaa 
BGaaacanouaaaGaa 
□aaGGBaGaaaGGaaa 
BaaQaaaoaaGGaaaa 
■GuaaaGaBGaaGaaa 
nGaaGGaaaGBiDGaa 
QaaoaaaacaaGGauu 
aBuaaaaaaaaGBGna 
BGGBBGGBaaoaaGoa 
GoaauGBBGGaaaGaa 
□BBGGaoGcaaGnBBa 
aaGGBGaGBaoGaaaa 

aaaaGGaBBQGBBBGB 

BaBBGaaaGGBBGaaB 

LjaiGGaaaaaGGaaaa 

BaoaaBBGBBGGBGCa 
BGGBBaGBBGGBGGGB 

□GaaaGBBaGBGaGaa 

GBBGGBaBGBBGGaaa 

BggaBBGGBBGQaBGD 

BnaaanoBBoaaaaGB 
□GaaGGBBOGBaaaaB 
□aGGGBaGGBBBGaaa 

aBGGBBGGBaGGBaaa 

aGGaBGGBDGGBBGGa 

aGBBBaaaGGBaGaaB 
□BaaaBaGGaaGaaao 
BBBaaBGGBGGGaaaa 

BGGBBBGBBGGBBGGB 
UC IBaGBBGDBBGGBa 
gBGGGBBaOBBBCBBD 
BGDGBBUGBBBGBBGO 
UGOBBGOBBBGBBGnB 


BBBnaBBnBBBaBBBa 
BOBBBGBBBGBBBGBB 
aBGBBBGBBBGBaBGa 

naaanaaaaaaanuaa 
aaaoaaaDBBBGGGan 
aoaaBaaaaaa'JGGaa 
BBGaaanaBBGaBanB 
aBaaGaaaoaaaGaia 
aaaGaBBGaaaGaaaa 
aGaaBOBaaaaaaGBB 
aaGaaariaaaaaaaQB 
naBGGGaauaaaciBBB 
BaanGGBGaaanaaaa 


aaaBGaaaoaaaGflaa 


Fig.  724. 


oaBBDaooBGaaDBOQDDBa 

□BDGOQaGaOaaGQQGBQDa 

□coGBaGGGBOGBBBaaaor 


DGaaaGGQaaGGaaoaDGBu 
caaaDaaBaDQOBaoaQBGQa 
□GGoaaauaaGaGGaGGaGa 
aoaaaQoaGQDaaGooQBGa 

BnaaOiQGOBaQGDGBQGDD 

oaGBGQOGBGaaGaGGBaaD 

OaGOaaBGgGGBGGOaBBBG 

clOQOBDaooaooaoaooaDa 

ODBSGGaaQQOOBQDQOBQG 

BGoooaoDiaaGGDOfoooa 
QOGBaGOOBBBQaaaQaaao 

OBOQGaBaagoBagaoi ago 
Tiooar —   — s-w- 


□□oOBaoQQiaaGQBoQcOi 
■BBgogoBDoooBaaGaaoa 

Fig.  725. 


DgoBBBGanaaBooDB 

BBBGGOBGnGaGBBaa 

BBBGGaGDGBOaBBBG 

aQaBaQaaBGDBQGDB 

gaBgaqaaaaaGGQaG 
BGGaaaBBaGGaBGOD 

OBGGOBaGGBBBGBGO 

□□oaGOGBGaaaGGGB 
aQBagDaaoBBBODBU 

aQoaaBGaBQDGBGDB 

□aQaBBaonaagoaaB 

QDBoaar 


Fig.  723. 


Fig.  726. 


nagagggDaaBBBBaGOGBGDoaaaaaaaGGGGBonaoaa 
aagGGaBMaaGaaaaaBoaGaaaQGQBaGOGBGaGGaQOG 
DgggaDBBBaaaGaaGGGDaGaaaaoaaGaGaaaaaQGDa 
ugaqGngaGaaQaaaaaaaaGaBQaGaBaGaaaGOGaaGD 
BggggBgGgaaGaaaBGGDaaDQaoBQGGGBcaGaaaaGG 
ggcBggggBBBBGBaGaGaaGCGBaGGoaoGaGBGQaaaa 
gBgggDBgBaBBGGGaBGanGBaBaoBGGGOBGaGaaGDD 
gQGDaDGGQaGaGoaaaGQBGQBBaaGaQBGGGaaaaBaB 
cgnqGgQaGaGGBnuaoaGGGGBGaaGBGGGaaGBBaaaG 
BggGGaaGGaBaaGaaaGGGBGQoaBDaQOBaaBGBQQaa 
QggBGuaGaGGGGaaaoQaGaaaaGQGaaGaaaaaaaQBG 
gBagGoaGGacjaGGGGaGaGGaGaoGaaGGGaGGGQaaaa 
gggQaggGGaGGGaaGaauaGGGoaDGGGaaGGGaQawBa 
ggBgoDGaaDGGaGGaaaaGGGaoGGGaGGGaaaaaaiDa 
BaGOGBBBGGaaaaGBGGaGaaaGQaaGaaBaBBBBDJQD 
DggBGQaaBaaaQBGDQGaaaBGBQaGoaaGGaaaQaaBa 
QBggggBggGGaGDGC.aGaaaaaGaGaaaGGBGQGaaGQa 
QgggBGgGGaQGaaaBBBDaQGaoBGGGGaaGaGBnaGGB 

QQBggQgBQGGGaaaaBBDGGGBGaaGaGOGGBGaOGBaD 

BGggGBgQGGBaGaGBQGaGBBaaaaGGGQBGaGGBaGoa 
GggBgDggBaGGaBQaaaBaBBBBGoaoBaQGGBGGGaBD 

gBggQGBGGGaBaUGQBBBBGBaGGGBaGaGBGGGaBGaa 
gGggBGgGGBGGaGBaBBBBGGaOBGGGGBBBQaBGGGQB 

□□■■BBgBgaGQBaaGaBaQGaBaaQGBGGBBBaaaaBDrJ 

BgBBBBgggDBGQGaBaDGaBGaGGBGQGGBaDDQBGGOG 

BBgBggggBgGGGBGGaDBQaGaBaaQGBGGGGBGaaGBB 

BBggDQBGCDUBaGaQBaDGaBaDaaBGGQGBaaGGBGBB 
DgQgBBBBgBGaaQBaaODBGGGOBQGQGBaQGOBGaGGB 

goSgBBBBgGGQBGGGaBOQaGBaaoaBGGGaBoaaaBQa 

BBBBGBGGGaBaOaDBaaQGBOaQOBGQQGBGaaaBaQQa 
■BBBGaaGBaaGGBBBGaBaaaQBGaaGBGOGGBGGQaBG 

DBggggBggacBOGBBBoaaaBGOGaBBBBGBGGGQBGaG 
agQgBggGQBQGGaBaGGGBaDaaBGBBBBaaaGBaDGGB 
gqBggggBgQGaBOGaaBQaaaBBBBaBGQGGBGQQDBQG 
■ggggBgaaQBGGGaBaaDaBGBBBBQGGaBaniTaBaGQa 
H2SBfiS2BBHS°°"°'^o°BQaGaBGOGnBBBBaBCQaGBa 

□BGGaaBGaDGBGaOGBGDGGBaGQaBaBBBBaaGQBGaQ 
gQgQBGggQBQaGQBOanaBDQOaBBBBGBGCaGBGGQOB 
gOBgggGBgugQBGOGQBaaaGBGBBBBGGGOBGaGaBBB 

BGaQaBoaaQBBaBGBGaaaaGGGGBoaaaBaauGBQaBB 

Fig.  727. 


ogSiaGOlBBQBBBaaaoBaGaDBaaGOBGQaaBaoGQBD 

QBggQgBBgBBBBGGGBGaGQBGGGGBGOaaBQaaaBaaQ 
aQaOBGDBBBBGBBBGGGaBGGGGBGGGGBGGUaBQaaGB 

agBOGgcBBaBBBBaGaBaaaQBaaaoBaaaaBaoGM 

BRSSHSRH55S5S5Q"R"DO"DnGQBQGaoBaQaaBGaaa 

aggBGGDgBBgBGBGaUGBGGGGBaGGGBGGaaBGaOQBQ 

aBDgQgBggBaBaaGGBGGGGBBBGaBDGoaBaaGBBGGa 
BGggBqogqBqgoQBagGOBGLTBBBGaaGBaGGBBBGGGB 
2RSPS2RSRS2SSHQ2B"°™D"DDaciBaaDBBiGBBBGa 

SSS2SSRfi2SSS92S"°ODD"°^DD"a[JClGBBGaBBBaGD 
R2RPSR2SBHH2SBS°°CBGGGaBGGGaBGGBBBBQBBBa 

RBRR2RBRH2RfiRH2°"D™D"DDDD"DaaQBBGBBBBaG 

RR2PBRR2RBRHOS"D°DDB3'^DDBGaGaBGGBBBBaBOB 

SRBRR22SRR2RBSR2R"°^°D"'3^D°BGaGQBBaBaBaG 
SRR2RB5S2RBRR2R"R'^°""°iJ°D"auDD"DciBGBGGaa 
R2SBRP5BBRP2RBR°D"B«uuo"aGQGBGDcoBGaaGBa 
RBRR2RBRR2RBRR25BS°"""Do°o»DDDDBaQDaBaaG 
RH2SBHR2RBR^oS"B°BBBBGGGBaGaaBaGaaBQGGGB 
ggBgQggBggGOBgGBBBBGBBBGaaaBGGGGBGaaaBao 

BDDQGBGGGGBGGGOBBGBBBBGGaBOGGGBQaaaBaQaa 

ggDBqqQgBggGgBaGBBBBGBGBGQQaBaQGaBaDaaBO 

gBgGgGBQGGCBGGGQBBaBOBGaaGBQGGaBGGaaBOna 

qggBBgQggBqaggBGGBGBQoaQBGaQGBBBacBaaGGB 

gBBBgGUBGGnaBaOGGBaGGGBQaGGBGGBBBQaQDBaG 

B!25SBRR2°"o^oD»°°aD"DDLDaBGGaGBGaaaBQDGB 

gBBBBGgCBGGGGBaGGaBQGOQBaGGDBGaaGBGOaDBB 
BBBgBBBgQGGBGGGDBGGGQBGaaGiCGGGBGDGGBaaB 
BGBBBBGggBggggBgGGGBGQGGBGSGGBaUGGBGaaQB 

SSBSR5RBRR2RBRR2D"'^S'^'^"D°DDBGGaGBOGGaBGo 

BBgBgBGgOCBGGGGBQGGQBGaGQBaaCGBCGGQBGQQa 
QBgBqqggBQGGaBBBOGBQGGaBGGGBBGGGGBauaaBG 
gBDgOGBGGGaBaUBBBGGGGBQGGBBBGaGBGaGQBQGQ 
QGggBggggBGGGGBGGGGBGGGBBBaBBBGaUaBnaQaB 
aOBOaGGBUQGGBGGGGBQGGGBBGBBBBGGGBaGaQBaa 
BQGggBgGgGBGaGQBQGaGBGQBBBBaBBBQaaDBaaDa 

R2RSRR2RBRR£QBRS°°f°°"'J""0""BBGaGBGaoaBU 
PBRR2RBRH2RBWR2R"°SDSBODBBBBGBaBGaGDBaaa 

LjggpBggggBGGGUBGQaGBOQGOBBaBaBGDQaBaGGOB 

2RSRR2RSR22SBRR2R"'^D°°"°'^"0"DDDD"D"a°BBB 

■IJaDQBQODBBBJGaBaQDDBGGQDBQQQaBQaaaBaOBB^ 

*  Fig.  728. 
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aBaSQBnDDBDDOBDaDBaDQBDBOBBBDBBQgBDgQBgDUBgaQBaO 
□□BODDBDaDBDDDBQDDBDDOBDBBBGBBBDgDaQgaBDDaBDBDBa 
B'JDOBDDDBaDnBDDDBDDDBaDaBBDBBBDDBDDgBDDDBQgBBDaD 
□□□BDDDBDDaBDDDBDDDBDDOBBOBBBGBBDyDBDDDBDDBBigQr 
QBDDDBnDDBDDDBGnDBDDDBDDDBBBDBUDDBgDDBDDDBf 
DDBDDDBQDDBDODBDaDBDaDBanBBDDQBggQBgggr 


lOBCD 


jaDDBDODBaDDBaDDBaDOBaDDBBDaBDaaBaagBDQBBBnBBBga 
□□□BDQDBDaDBaClDBDQDBDaDBDDDBDDCBaggBDDgiBgBBBDBB 
□BQDDBaODBaDDBDODBaDaBDDDBDODBaDDBgDaBgBgBBBDBBa 
□DBDaDBaDDBraDBQDnBaDDBDGDBDDDBgODBDQDBDBBBgBBBQ 
BQDaBGGQBGnBBGaQBGGGBGGaBaaaBgGgBgggBGQQBBgBBBQG 
OaGBGGGBGQBBBGGBaaGBGaaBaCGBQGDBgggBGgGBBgBBBggB 

OBDGGBGGGBBBaBaaGBGGaBaagBaggBgggBgggBaggBBBgBGa 

GGBGGDBGBBBGBBBGGGBGGaBGQaBGGaBaGGBaGQBGQBBgggBg 
BQaaBQGBBBGBBBaaBaaGBGDGBGQGBQgUBggGagQgB 

aGaBQGGBBaBBBaBBGGaBaGLiBaGaBaGGBgggBgggBgQDBQanB 

DBaOGBGBGBBBGBBGGBGGGBaGgBaQgBgggBggQaGQGBQgGBQG 
□CBaGaBaBBBQBBBgnGBGGGBGGOBaaCBaagBgBGBgGGBDggBg 

■GaGBGGGBBGBBBQcliGGGBGaGBGGaaagaBggBBgggBgggBggG 
ooGBaQGBBaBBBGGBaGGBGGGBgggagggBggBBBQgBgDgBgagB 

OBGGQBaCGBBBaBGGGBaaGBaQQBGggBgGgBBBgBggQBGgDBQg 
□□BaGGBGQBBGGGBGGGBGaaBgGgBaGDBGBBBgBBBgaGBQGCBa 
BGaGBaOGBBaQBGGaBGCGBGGGBaGGBagBBBgBBBQgBgggBgDa 

cGGBGGQBGaDBGGGBGGGBaGaBgagBggaBBgBBBQBBgagBgagB 

OBCGaBCGGBGGGBGGGBQQGBaggBgggBgBgBBBgBBGgBGgQBaa 
DaBGGGBCGnBGGGBGaGBaBGBGGGBGGgBgBBBgBBBgg-iBGggBQ 
■GGQBGGGBOGGBGGGBQaBBGGGBaGGBDggBBgBBBggBgggBggg 
QGGBGGQBGaOBGGGBaQBBBaGBGGGBGGgBBgBBBggBgggBgGgB 
GBGGGBGGGBGGGBGGQBBBGBGGGBGGGBQagBBBgBgggBgggBgg 
GGBGGGBGGGBGGGBGBBBGBBBOGgBGGgBggBBgggBgggBgagBg 
BGaGBGQGBGGGBQGBBBQBBBGGBGGaBGGaBBGgBGggBgggBGgg 
OQQBGaDBGGaBGGGBBGBBBGBBGGaBGGGBgggBgggBggaBgagB 

GBGaGBGaGBGGGBGBaBBBaBBGGBaGaBaggBGGgBgggpgggBGg 

GOBGBGBGQGBGgGBGBBBGBBBQGGBGGaBGGgBgggBgggBgggBg 
BDGBBGGGBGQOaGQGBBGBBBGGBCGOBGqgBgggBgggBgggBggg 
GQBBBGGBGGQBGGGBBGBBBGGBGGGBGaGBgggBgggBgggBggGB 

aaBBCBGQGBGgGBGQGBBBQBGGGBGaaBGggBcggBuggBgggBgg 

■BBGBBBGGGBGGGBGGBBGGDBGGGBQGGBgggBgggBgggBgggBg 
■BGBBBaGBGGaBaGGBBaaBGGGBaGGBauGBGQOBGGQBGGGBGgB 

BaBBBaBBGaaBaaQBaaaBaaGBGQGBGogBGggBgggBgggBgagB 

□BBBGBBOuBGGGBGaGBaaGBGGGBGGGBGQaBGGGBGGGBGgGBGB 
BBBaBBBaQQBaQOBGGQBnOGBGGGBQBaBGGGBQGGBgGaBGGGBg 
■BaBBBaOBQQGBQGQBGGdBGGGBGaBBGGQBgggBggQBgggBggg 
SaBBBGGBGGaBGGGBGGaBGGQBGGBBBQGBgngBgggBgggBOggB 
QBBBGBGaCBGGGBGQGBaGGBGGGBBBaBGaGBgQCBggaBaggBgg 
aBBGGGBaGGBGGGBGGQBaGGBGBBBOBBBgggBgggBQgQBgagBD 
■BGGBGGGBQQDBaQGBaGaBGQBBBaBBBQDBGQGBOaaBGGQBCaO 

Fig.  729. 


Fig.  730. 

naODDBBBBnaBBGBBBB' 
DBaaBGaaaOBBBBGBBB 
BaOQGGBBBBGBBBGBBB 
□GBBBBQBBBGBBBBgGG 
BBGGGGGBBBBGBBBGBB 
□QGBBBBGBBBGBBBBGG 
BBBGBBBDBBBBGGGUGB 
nnGOBBBBGBBBGBBBBG 
BBBBGBBBGBBBBggggg 
GBBBGBBBBaGGGGBBBa 
GBBBBGBBBGBBBBgggg 
BGBBBGBBBBGQOQgBBB 
BGBBBBGGGaOBBBBgBa 

BBGBBBGBBBBgggggaa 

BBGBBBBGGGGUaaBBGB 
■BBOOGGGBBBBGBBBGB 

BBaaaBBBGaoagaBBBG 
■BBaoaoaGBaaaGBBaa 


Fig.  731. 

DGQBOGGaa 

GBGGoaaaG 

DGGBBGUGB 

oaaGGGBGa 
■GGGaaaaa 

OGBGGQBBG 

BGaaBBaGG 
Daaacaoaa 
BBGaGaaao 


Fig.  732. 

GGGaOBGBaGBaaGBGBB' 
GGGBGBBGBQBGBGBBOB 
GGGBBGBGBGBGBBGBgB 
GBBGGGBGBGBBGBGBGB 
BGBGGGBGBBGBGBGBGB 
BGBGGGBBGBGBGBGBBG 
BGBGBBGGGBGBGBBGBG 
BGBBGBGGGBGBBGBGNG 
BBGBGBGGGBBGBGBGBG 
OBGBOBGBBGGGBGBGBB 
GBGBGBBGBGGGBQBBGB 
GBGBBGBGBGGGBBGBGB 
□BBGBGBGBGBBGGOBGB 
BGBGBGaGBBGBGGGaGB 
aUBGBGaaGBGBGGGBag 

BaaGBBGBGBGBgaaugg 

BGBBQBOBGBGBBgBggg 
BBGBGBGBGBBaaaBaGa 


DaBOGQBaGGOBGGaBBGaGBGGGBBGGGBGgQBBgggBgBJi 
BDGaBBGaGBaGGBBGaaBGGGBBGQgBggDBBgggBQBGBBgBG 

□aBBaaaBarjGBBaaaBaaGBBGOGBGaGBBgggBgggBBQBuBg 

BBaQOBGGGBBGGGBGDQBBaGGBGGQBBGGQBgggBBgBUBgBa 
aGaBGGGBBGOaBaDGBBDGGBaoaBBQGGBgggBBgBgBqBOBB 
QBGaOBBGOnBGGGBBaGaBnaGBBaGaBGaaBBGGgBgBgBBGB 

DoaBBaaGBOQaBBQaaBGGOBBaQaBaaGBBgggBgBaBBgBgB 

□BBOGGBGGGBBaaaBOGGBBDGOBaaaBBaGGBaaaBBgBgBgB 
BaaGBOGaBBOGGBaGGBBQCaBaGQBBGGGBgGgBBgBgBgBaB 
QOBQaOBBQGaBaaQBBGDaBaaOBBGQaBaGgBBQggBgBgBBLJ 
BaQQBBOGDBaQQBBaaGBQGOBBaGDBgGGBBgggBgBgBigBg 
aOBBOQQBGGGBBGQOBaDQBBGQGBaaaBBGggBgggBBgBgBa 
BBDQDBaGGBBaQaBGaaBBGDQBGGGBBGGGBgCgBBgBgBgBg 
aDDBGaaBBGGOBGaaBBGGaBDaaBBaGgBngDBBgBgBGBQBB 
DBaGOBBGDGBGQGBBaaaBaGaBBGOQBDGQBigggBgBQBBgB 
OaaBBpaGBOOaBBGGGBGaGBBGaGBOGDBBGGGBGBGBBgagB 
□BBGaaBGDGBBGGGBDGGBBGaQBQgOBBgQgBgggBBQBUBQB 
BDGaBaGaBBQUaBaGGBBuaGBaDOBBGGQBaaaBBgBUBuBgB 
□□BaaaBBaDaBaOGBBDGGBQUaBBGDOBDOGBBGGGBgigBBD 

BaQaBBGaaiQoaBBaDGBQaGBBaGgBGQaBBgggBgBGBBGBG 

DDBBGGaBGOGBBGQDBGQDBBGGGBggGBBgggBgggBBgBGBg 
BBaGOBGaaBBGGGBGaQBBaGGBaGDBBGaGBQGGBBgBUBGBg 
OaOBaGGBBQGaBGDGBBGGGBaGQBBQGGBGaGBBaBgBgBgr 
aBQaaBBOGaBGGGBBDGaBaaDBBQGDBGGaBBgggBQigf 

QGGBBoaaBaaaBBQnGBaGGBBGQaBgGgBBgggBgf 

DBBGaGBaaGBBaaGBGGQBBQaGBGaaBBgggBggQp.------- 

BQaGBaGGBBGaGBGGQBBGGaBaaGBBGGGBGQaBBgBgBgBGB 
■QBQaaBBDGGBGGQBBGGaBOGGBBaDQBGGGBBQQGigBgBBg 
BaQQBBaQQBaaDBBDaGBGGGBBaOaBQaaBBaaaBGBaBBUBa 

DaBBDaaBGaaBBaaDBaaaBBQGDBQQgBBggQBgQGBBgBgB 
■BaauBaGQBBaaDBaaaBBaDaBDaaBBOoaBGOGBBGBGBOflD 

Fig.  734. 
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GGGGGBBaBGBBJBgBgBBgBgBJ 
GaaaBGBaBBQBGBGBBgBgBBgB 
GGBDBGBBDBGBGBBGBgBBgBgB 
BGBGBBDBGBGBBGBGBgGBgBGB 
BGBBGBGBGBBGBGBOgggBgflBg 
BBGBGBGBBaBaBBGGGCGBBGag 
aaGBGBBGBGBagBaGGGBGBGBB 

□■GaaGaGBBOBgaggagaGpaPB 
□aBGaGaGGaoaGBaoaGaaGBGa 
BaBaaGGaGBaaBaaGaaGBGagB 
aoBaGaGaGBBGaGaaGagBgaag 

BBQBaDaGaGBaaBGBGBGBBGBn 

□aGaoaaGBGaaaBaaGBBgagBB 
oaGBaaaaBBGaGBGBBGBgagGa 

QBBGBGBBGBGBGBBOBOBggggB 
■OBGaBGBGBGBBGBGBBGOgggB 
BaBBGaGBGBBGBGBBaBGGGgag 

■■aSGSaSaGaGBBaaGBGOBaBg 

OBQBOBBGBGBGGBGflGBBgBgBB 
DBGBBGBGBGOqgBgBBGBGBBGB 
OBBGBGBBGGaggBBgBGBBGBQB 
BGBGBBGBOGGGBGBOBaGBGBgB 
BGBBGBGBDGBGBGBBOBGBGBBa 
BGGBGBGBBaBGBBgBGBGBBGBa 
OOGBGBBGBGBBGBGBGBBGBGBU 
□GGBBOBaBBGBGBGBBaBGBBGa 
iGGBGBGBflJBGBGBBGBGBBGaGa 
BGBGBBGBGBGBBGBgBBGBGBga 
BGaBQBGBGBaOBGBBGBGBGBBG 
SaGBGBGBBGBGBGGaCBGBBgBa 

DBGaaSaGBGaaGGGGGBaGagaa 
oaaBaaBGSBGaaoGGBGBGBBnB 

iGBBaaaBBGaGBGGBGBGBBGBGB 

aQaoaGGBGaGBBaBOBBgagBga 

BGflGaGGBaaBGaCaBGBGBGBBO 
iBBGGGOGaBGBGBBgBgBgBBGBa 

ioBaaaGagigBBGBGBGBBuaap- 


ninniiGBGiaGaGBGBBaBGBBgB 
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Fig.  739. 


Fig.  740. 


HONEYCOMB  WEAVES 


Attractive  effects  are  obtained  by  arranging  groups 
of  warp  and  filling  floats  with  a  plain  weave  to  form 
raised  and  sunken  squares,  the  face  of  the  cloth  re- 
sembling a  honeycomb.  The  honeycomb  effect  is 
especially  pronounced  when  coarse  cotton  or  zephyr 
yarn  is  used. 

The  ordinary  honeycomb  weaves  are  4,  5,  6  or  7 
harness  pointed  designs,  Figs.  741  to  745.  Modified 
forms  are  shown  at  Figs.  746  to  749,  in  which  the 
honeycomb  square  is  developed  by  two  threads  in  each 
direction.  Similar  effects  are  obtained  by  throwing 
pronounced  warp  and  filling  floats  on  a  plain  weave, 
as  shown  at  Figs.  750  to  755. 
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Fig.  743. 
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Fig.  746. 
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Fig.  747. 
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Fig.  748. 
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Fig.  749. 
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Fig.  751. 


Fig.  750. 
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Fig.  752. 


nnnnnnQGaBaaaBBBGaGBGBGBGoaaaGgqgBBBBBBg 
iSnnnaaaaoaBBBBBOBGBaBGBBBOQGGGGaqqBBBB 

■■nnnnnnnnnSBBBBaBaBGBGBBaGGGaGaGOaBBBB 
SSSRnnnnnnnnBBBaBaBaBaBBBBBGGGaGGGGaBBB 
JS!52nRnnnnnnnBBBaBaBaB"BBBBBGaGQGaQaCBB 

555S52nnnnnaanQBaBOBaBGBBBBBBBGaQGaGGoaB 

SSSSSSSnRRnnnnnSBGBGBGBaBBBBBBBGGGGGnGGa 

□BBBBBBBaBaBBSDBGaaaaaaqqBBBBB 

BGBlBZKiaBQBgBgBgqgqGQQqqBBBBBBBaBGBGB 


BaBGBaBnBGBGaaBai 

.GGCBGBGBGBGBGBGB^ 
nGGGGBGBGBGBGBGQGBai 


liiiiWlilliii 

IGBGBGBBBBBGGaGaogggBBBgBgBGBDBBBMUUULj 
■UBGaaBGBBBBBGaGqgGgqGBBBGBGBGBGaaBBBGGG 
nBGBGBGBBBBBBaaOGGaGGaGBaagBgBgBBBBBBBULJ 

SSSRRRRRanBSBBBaBaSaBGBGBBaaQBaaQaGGBBBB 

SBBBBBBGGGGGGaGOBGaaBGBqBBBBBBBGqGqagaDU 
eBBBBBBBGBaBnBGBGGQGGGaggBBBBBBBaBGBCBGB 
HnSBBBBBBaBGBGBnBGaGGaaGaGBBBBBBBGBgBaBG 

Fig.  753. 
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Fig.  754. 
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Fig.  756. 


BREAKS  OR  RECESSES  IN  THE  CLOTH 


Under  this  head  are  included  the  weaves  in  which 
perpendicular  and  horizontal  breaks  or  recesses  occur 
at  intervals  where  adjacent  warp  and  filling  threads 
are  stitched  in  opposite  order.  The  effect  is  most 
pronounced  where  the  break  is  formed  by  two  adjacent 
threads  stitched  with  a  plain  weave,  which  separates 


Fig.  756. 
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Fig.  757. 
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Fig.  758. 
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Fig.  759. 
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Fig.  760. 
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Fig.  761. 


them  sharply,  while  the  remainder  of  the  weave  allows 
the  other  threads  to  approach  each  other  easily. 

The  general  character  of  these  weaves  is  shown  by 
Figs.  756  to  761.  The  breaks  are  indicated  by  short 
lines  at  the  side  and  bottom.  Examples  on  a  some- 
what larger  scale  are  shown  at  Figs.  762  and  763. 
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Fig.  759  ....                                     .  10  X  10 

Fig.  760    12  X  12 

Fig.  761   16  X  16 

Fig.  762    20  X  20 

Fig.  763    24  X  24 
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Fig.  762. 
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Fig.  763. 


LACE  OR  MOCK  LENO  WEAVES 


These  weaves  are  designed  to  cause  apertures  or 
open  spaces  in  the  cloth,  and  are  called  lace  or  mock 
leno  weaves  from  the  resemblance  to  lace  and  leno 
fabrics. 

The  mock  leno  weave  is  used  chiefly  for  ladies' 
dress  goods.    The  open  or  lace  effect  is  often  height- 


FiG.  764.  Fig.  765.  Fig.  766.  Fig.  767. 


ened  by  making  the  goods  with  a  plain  back  of  a  con- 
trasting color,  which  shows  through  the  openings  in 
the  face  weave. 

Groups  of  three  or  more  warp  or  filling  threads 
are  interlaced  in  such  a  way  that  the  threads  of  each 
group  can  come  together  easily  in  one  bunch,  while 
they  are  separated  from  the  adjacent  groups  by  rea- 
son of  the  last  thread  of  one  group  and  the  first  thread 
of  the  next  group  being  interlaced  in  directly  opposite 
order.  Such  an  intersection  prevents  the  two  threads 
from  coming  together  and  causes  an  opening  at  this 
point. 

A  6-leaf  mock  leno  weave  is  shown  at  Fig.  765. 
The  interlacing  of  the  threads  is  shown  at  Fig.  764. 
As  pick  2  floats  under  threads  1,  2  and  3,  and  over 
threads  4,  5  and  6,  picks  1  and  3,  which  interlace  the 
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warp  in  the  same  order,  are  left  free  to  approach  each 
other  so  that  picks  1,  2  and  3  are  brought  together  in 
a  bunch.  Picks  4,  5  and  6  are  hkewise  brought  to- 
gether because  pick  5  floats  over  and  under  each  suc- 
cessive group  of  3  warp  threads,  allowing  picks  4  and 
6  to  come  together  and  form  a  group  with  pick  5. 
The  two  groups  of  three  picks  each  are  separated  by 
the  breaks  in  the  weave  between  picks  3  and  4,  and 


Fig.  768. 


Fig.  769. 


between  picks  6  and  1,  causing  an  open  space  in  the 
cloth  at  each  of  these  points. 

The  floating  of  warp  threads  2  and  5  alternately 
under  and  over  successive  groups  of  three  picks,  to- 
gether with  the  breaks  between  threads  3  and  4  and 
between  threads  6  and  1,  causes  in  like  manner  a  slit 
or  open  space  in  the  warp  between  threads  3  and  4  and 
between  threads  6  and  1. 
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These  slits  in  the  warp  can  be  enlarged  by  reeding 
3  threads  in  a  dent  and  bringing  a  wire  of  the  reed 
between  threads  3  and  4  and  also  between  threads  6 
and  1.  Skipping  a  dent  at  each  of  these  points  makes 
the  slit  still  wider. 


Fig.  770. 
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Fig.  771. 
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Fig.  772. 
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aaBaeaBagaBnBDaaaaHaKOHasaRaaaBgBDiaBOBDBOHgHgBgBg 


aDBgHOBaBa. 
QaaaaBOHaaai 


_..JDaD»Q«Di8dHa»OBaBDaDBD»aHD»aBgaDBQBaBgByBPBgaa8aHDXg«c 

□DaaBBD»DSroKD«OBBBDDDBaBD8QBDHQaOBBaagDBBBagDBBaOHgMOHgiraBB» 

aaaDaaBOBaBaBaKoaaaaBDaaKDSQsiaBDaaaaBaaaaDBaBaiaBasgBgHgsoau 

DBaaaBDBDBQBDBDBDaDBDKa»nHai8QHaaDaDBaBDgaKgBDBaBgBg»DKa»DKg» 

BaBODaBoaaBaaaBaaaBBBOiaaBDBiaRoaaBaoaBaKgBaBBBgagBaBgKQHaHasa 
□BoaDBgBaw3HoaDaDBDBa8axD»DHo»DaaaDBa8Q»aBgBgBgBgB08a»aHDMa» 
BOBaBDiDBoaaBaBDBOKa8aBia8a8aaaBaaoBC}iaDBg8aBg8gigaaBglgHgB«g^g: 

DQDaaaOQDBBBDDaBaBDKDMaKDHDaaBgDQBBBDKDSggDHgBBBDDaBBBgHgKDH 

BaBDaaBGaoBDaaaoaaBPBOBaaaHaaaBaaaBaHaBaKaBgBgBgBgBgBaxaxDKg 
aBaaaaoBoaDBDBDKDBOHDKDHOBDaaBaaaaaaoBQggggHgggKgagBaBgBDBDB 
aaaaooBBaaaoBBaaigasaHDBaBaaaaaaBBaaaBaagKOEagHgRgBBBgaDBaBaDa 
□BDaoaQaaBaaDBaBaKaKasaEBaaaaoBDBaBaaDaaHDHaggiBgBgBaagBaBaBaB 
aaB080HD8DBGaaBaxD8ai)caaDaaaaaDaaaaBaBaaaaa8g8g8gBg8gBgB0BaBa 
aDaBa8aBDaaaaaaBaKaKaaiBDaaaBaaaaaaaaaaaBaa«a8gHgBgBBBaoaaBB 
aoaDaDBioBDBaapBaHDKaKaBaaaaaBDBDaaaaaoaaBaaaBgKgBgBgBgagagBD 
□BDBOiaQsaBaaaBoaaBaaDBOBaaaBaaDaaBOBOBaaaBQBgKgKaKgBaagBaBDB 
aaBaBaaaBaaoBaaDaaaBBDaaBBBaDaaaaoaoiBaaagBaBgHgugHaoaBBaaaa 
QBDHaHDHDaaaoBaBaaaaaaaBuaaaoaDaaBoaaBoaaagagKgxgRgagBaBaBaB 
BaiiaHoaaBOBaBaaaBaBaaaaaaaBDaDBaaoBDBaaaaaBDBgagaaBgagBaBgKa 
□BaHaHaaaBaaaaDBBaDaoaBBoaoBaaQaDaaBaaaaaagggaaagagaBBoaaxgB 
aaBaBaaoBoaaaaBDBDBOBaaoaaBaBaBnaaBaaaBaaaaaaaaoaoBaBaaaaQBa 

Fig.  773. 

A  4  and  4  mock  leno  weave  is  shown  at  Figs.  766  and 
767.  From  what  has  been  said  regarding  the  3  and 
3  weave,  Fig.  765,  it  is  evident  that  the  best  effect 
will  be  obtained  at  Figs.  766  and  767  by  reeding  4 
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threads  in  a  dent  and  bringing  a  reed  wire  or  empty 
dent  between  threads  4  and  5  and  between  threads 
8  and  1. 

A  5  and  5  mock  leno  weave  is  shown  at  Fig.  770. 

Fig.  769  shows  a  weave  for  the  mock  leno  stripe 
effect,  Fig.  768. 

Very  attractive  patterns  are  obtained  by  combining 
these  lace  weaves  with  a  plain  ground  weave,  Figs.  771 


Lace  effects  may  also  be  obtained  by  weaving  alter- 
nate groups  of  cotton  and  woolen  threads  in  warp  and 
filling,  and  afterward  carbonizing  the  goods  to  remove 
the  cotton. 


to  773. 


Fig.  765 
Fig.  767 
Fig.  769 
Fig.  770 
Fig.  771 
Fig.  772 
Fig.  773 


6x6 
8x8 
40  X  12 
10  X  10 
12  X  12 
20  X  20 
60  X  60 


WEAVES  THAT  DEFLECT  CERTAIN  THREADS 


A  peculiar  effect  is  given  to  the  cloth  by  the  weaves 
shown  at  Figs.  774  to  794.  It  arises  from  the  fact  that 
the  effect  threads  in  the  cloth  do  not  retain  the  position 
indicated  on  the  draft.  Owing  to  the  method  of  inter- 
lacing the  effect  picks,  these  threads  are  drawn  in  a 
slanting  direction  in  the  cloth. 


Fig.  774. 


Fig.  775. 


Fig.  776. 


■□BaosaaDBBBaaaBB 

□BBaBBOBBBBBOBBa 

iaoaaaaamamaamma 

BBaoBBaBBaBBaBBa 
aaaBDaaBoaaaaaaa 

aaBaaaaaaDBBaBHo 

BB  OBIDSIDHGODOIBBISIIDIIBOilffli 
□BBBBHaBBaaBaBBH 

■□aaBaaoBaBDaaaa 
□■BaaaaBBaBBDBBa 
aamiamaaaBaaaBaaB 

BBBOBBBBBaaBaBBa 

BBaaaaBBoaDBBBOB 

BaBaaaaaBDaaBBBa 

BunDBiiiiiiiiaiiDiiniiiBiiiM 


fOmilQllIIIBiDllBIIillilllMlilSBB 

aBoaaBBDBaBaBa 

BaBaBOBRaBDBDB 

OBaBOBaQBaBcaa 
BOBaBDaaoBDaaa 
oaaaaBaoaaaDBB 
BOBnaDBBaBaaaa 


□aaBDBDDaaBaBB 
BaaaaDBBaBaBaB 
□BaaaBaDaaBaaa 
BaBaHaDBaaaaaB 
□aaaaBaoBOBaBB 

BDaaBaOBDBDQBB 


□BDaaaDBDBaaDBDB 
BOHaaaBQKaaaBaBa 
□aaBaaaBDKaaDBDB 
.BDBaBoaDKaaaBDBD 

□BB^BimaiBBBDBIlini 
BBBDlDWIIIIlllBQBaaiHIB 

□BaaaaaKDaBaoaaa 
BaBaaaBaaaBaaaaa 
□aDBaaaBDBaaaBDH 

BQBaBBaaHDBOKaBO 


lillilBOaaaiiSBMfilllOlDilllllBD 
OBDBBaDBOBOaaBDa 

siDBaaaaoaaBaBOBa 
□BaBaaDBaaBBaBDa 
BDHaaaaaBaaaaoBa 


BBoaaaBBaaaaaaaB 
BBDaBaaBaaaoBaRB 
BDaaoBoaaaaaaaoa 
□aaaaaoaaaoaaaaB 
aoBBBBaaaoBBaaag 
BOBBaaaoaaaBBBao 
□BDoaaaaDaoDaaoa 
BaBBaaoaBDoaDaoa 
□BoaBBBBaaaoaaBa 
□aaaBBBiBDaoaaBBB 
BaDaaaaaaoaaaaaa 
□aaaaDBBDaaQaaaa 
BBBBaaaDaaaBaaag 
BBBBDaaaBBBaaaDa 
oaaoaaaaoBDaaaaB 
BDBBpaaoBDaaaBoa. 

Fig.  777. 


BanmaDBBBBBaaaB 
mmHaaaoBBBBBQain 
□aaaaaaaoBDMaDBB 
aDBaaaaaaDBoaaaB 
aBaBaaaaaBaBaaaB 
aaBaaaaaBOBaaoBB 
isiiiiiiBBQaBaaBoaDB 
iHiiHiaaaaBBBaaaBiii 
BaaaoaaaiiiiaiiaaaB 
BBBBaaanaiiiimaaaa 
OBaBaDBBDaDBBaao 
BaaaaaaaBaBaaaag 
aaaaaaBaaaaBaaDa 
BaaDDDBBBDBaaaaa 
BBBBOBaaaiiimaaa 
BBaaaoBiiaDiiiiBaaaQ 

Fig.  778. 


imiiiniQisiQiiiimiiiasiiBii^iiPDiB 
aniBiiHiHinBaaiiiBiiiaa 
aaaaaaoaaaaBOBaB 
BaaQBOBaaaaDBOBB 
□BaaoaaBDBBBaBaB 

BBBBnBBIlBDBIiailBO 
■BBnBBBIBHBBnDlliilB 

aDBaBaBOBaBaBDBg 
□BaaDBaBDaaaoaaa 
BOBoaaaaBflaaBOBB 
oaoBDaaBaBaaaBBB 
BOBaBaaaBBBDaaaB 

□BDaDBOBOBBBOBBB 

HOBaaaBaBaBDaQBB 
QBoaaBOBDBBaaaaB 
BaBOBaaaBBaaaaaa 

□BDBaBDaDBOBaBOa 

BOBDBaBaaoBDBaaa 

Fig.  779. 


A  different  color  is  usually  selected  for  the  deflected 
threads.  Mohair  and  loosely  twisted  two-color  twist 
heighten  the  effect. 

In  Figs.  774  to  794  the  effect  threads  in  warp  and 
fining  are  indicated  by  the  black  squares.  The  warp 
color  pattern  begins  with  the  first  thread  at  the  left. 
The  filling  color  pattern  begins  with  the  first  thread  at 
the  bottom  of  the  draft. 
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Unfortunately  the  changed  position  of  the  threads 
is  not  shown  in  the  drafts.  In  Figs.  774,  775  and  794, 
the  threads  assume  a  curved  or  undulating  form. 

Figs.  786,  789,  791  and  793  are  of  special  interest 
because  the  warp  and  filling  threads  separate,  taking 
the  position  shown  at  Fig.  785.  When  the  cloth  is 
stretched,  the  threads  are  forced  back  into  the  position 
shown  in  the  weave  drafts,  forming  a  rib  effect. 


Fig.  780. 


iDBBiiiMaaBKsaMKBiHGiiBHaa::  

CDiiaaBaaax  jcxsaaiasBaaaxsiiDQis 

BBBB9aQ£i!aaal2IBBBB!CS:3£iQiei8K9 

■BBBiaasiniBEiDiiiiiaaaBiBEisiE^xKx 
aBBaB|iaiBiisHiBBBaaBa£i[3sxx8 

BBBBBBBIBIiCiEiillEBBBBbciiaSXXBieM 
□□□QBBBBDSiDXBaBBOaDDClgDa 
qqQDBaaBXDSCDBBBBDDDDKagJD 
qGDaBBBBaSODXBBBBODDaDeiDHI 
□□□□BBBB«a8DBBBBDaDD»a8a 
IZiSiSSrBBBBEEiliiHSESDSDiBBBBXXXKI 
a2li!l£BBBBaiSEilBISEniaii;BBBBKMK8 
{^wEIBBBBBSIlSaBIEIZEEsBBBBXKXX 
ISSSBBBBBSaiiSDSSSSBBBBaXXK 
BBBBEiEa33KX!»5CBBBBSlEai3l!3aEEIll 
BBBBSaijJEXKXXBBBBBEfflaGIiSaH 
BBBBQ:eci:SHXXSBBBBSS!3!3EISSI!i3ia 
BBBBBSaBXXXXBBBBaffiHBaHSB 
BBBBaaDDOXDSCQDDDBBBBDXDX 
■BBBDDDDXDXDaDDQBBBBXDXD 
BBBBDDDDDXDXGDDQBBBBDXDX 

■■■■□□□□x'jKaaaaDBBBBXDxa 


Fig.  781. 


□xBBBBBBBBaxaxDaaaBaBBais 
xaaaaaaaQQaaxioaBaaBaaBxa 

BHaaaaaaBBaxaxaDaBSiiisiHiBizs) 

IIIBBBBBDDBBOXDXODBBiBEIIEilialai] 

BaBBODBBSHiiseaaaaaBSiaitiE;; 
BBBBoaaaBaaBQSBBaaBasiiEsiEQ 
EOOisiiBBDaaBimiiBinaBUDaaza 

HailMBBaOBBaHXlOBaBBCIOBBElia 

iMaBBaDBBBBigBssiiamaBBCxixo 

ROBBDaaBBa&]iBiiD£iai!l!!iQ!:XBBaDXa 
□XaaBBBaBBDXaXBBBBDDBBQK 
KaBBBBBBBBXaXDBBBBBaagSa 
OXDDBBBBBBOXaXBBBBBBBBaX 
SaDBBDOBBBBXaXOBBBBBBaaXQ 
□  XaaBBIXBBSlSiiiBSOlIBBBBaOBBOS 

□xaoBBSiBaasaioiiiiBBBaaBBoa 

BSBBaOBBUQKISjeSBBaGBBaEaiig 
IBGIEBBaaBBiailESIulSIBBaOBBIililDaia 
laaiilSBflDaBBDiaSCXilEISBBOQaBBS 
KBGSEiaBaDBBKpBaSliaBBaDBBiSEl 

BliBiBiBSsiBBaaxDxaBaaaBBBBEia 
iBiiEi'lBESEiaaaaxDxaaaaDBBaaBila 
oxaaaaDDBBaxaxaGBaBaaaaa 
BuaaaaaaaaxaxoBBaBBaaaxa 


BXXKBHIHiasiEBXXXXKBliaSESBH 
EEEiarjIBXXXKXB3GaEEiffBXXXXIieB 
XaxOBDKDXDDBXDXaBOXniSDaB 
gKgXBDDXaxOBDXDXBQaxDXDB 
Kg^gBDXDXDDBXDXDBDXDXaaB 
gKgSBDgxaXDBaXDXBGDXDHDB 
SgKDBaxOXDGBXaXQBGXQXaDB 
-OSaXBDnXDXGBGXGXBGnxnXDB 
■BHEI^BSXXKXBHBEEEEBXxSxXBa 
gXXTSXBEHSEECEBXXXXXBSiggilEEB 

"yxgqBXgxQBaxoxDGBXGxaBa 

SDHgxqBGKaXBDGXaxQBDXGQBa 
gxDGBxaxdBGxaxGDBxaxoBa 
XGXGBaxQXBOGXGXnBGxaXBa 

MOXGGBxaxQBaxaxGCBXDxaBa 
DXGXQBaxaxBGDxoxaBaHaxBa 

BSXKBEHSniJIirBXXXXXBaaEilHiBG 

nmanBxxxxxBBiissiiiBxxxxsB 
BBxoBDxaxGDBxaxaBaxExaaB 

□SgXBQOXaXDBaxdXBQDKGXDB 

KDxgBaxaxGGBgDXDBaxpRnaB 

gKggBQGBaxaBaXGHBaaRQKQB 
MDXgBGXaXQGBXaKGBaXDHBoB 

oxLiKBaaKoaDBOKDHBDasaxaS 


Fig.  782. 


RXBBUBXXBXXBXRQtlimsgXBBXB 
XGBXQBXOBXGGXGBXGBKGBNOD 
GXBGXBGXBGXGGXBGXBGMBGXO 
KGBMOBXGGXGBXpBMGBIXGOXGa 

GxaaxBGxaaxBaxaaxBoxaGXB 

-  UDEIIXXBXKBXXHIlOlBXKBXMBXHi! 
BDBXGBXpaXGBXGBBGBIHClGSDB 
□XBdXBGXOQSBGXBGXBaBGGHB 
MGaxUBXGBXaBXaGXGBHGBBOB 
DXGDXBaXBDXBDXDDBBaXBOXB 
RXBXXIICiHIMXBBtSBBXIiDllillBXXB 
HGQaaBXaBXGBXDGMGBSGBXaB 
aXDDRBOIliBGBBGXOGXBaXBGXB 
HGBXDGXQBXGBXGBXOGXGBXaB 
□HBDXaaBBaXBQBBaaQaXBaRB 
HXBXXBXXUmniEBXBHXBRHBBSB 
HOBXaOXGBXdBiaOBBGGXGBMGB 
□XBGXOGXBGSBaXBGaGaRBnXB 
MDBXaalaGBXaGXGBHGBBOBtiGa 
aRDOXBaSBDHaaHBOBBGBBCIKD 
BmHSEDSXBBXBBminiDIBBBRBB 
ggBgGBBQBXODBGBXaBXOBXGD 
aHBPXBGBBaBanXBqSIBGBBpxa 
MaBBGBRnoBOBiiDBXOBMGIjSDB 
□BBGgBQaaGBBDBBGBBGSIODXB 
I 

Fig.  783. 


The  filling  floating  on  the  face  is  indicated  by  the 
shaded  squares.  To  increase  the  undulating  effect  of 
the  filling,  a  weave  that  will  facilitate  the  approach  of 
the  effect  threads  to  each  other  is  used.  This  is  well 
illustrated  by  the  twill  in  Fig.  794. 

If  Fig.  787  is  woven  with  the  warp  and  filling  pat- 
tern, 4  red,  2  black,  the  part  (a)  will  show  a  black  and 
red  checked  effect,  while  in  the  part  (6)  the  red  will  be 
completely  covered. 
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In  the  following  color  patterns  the  words  "light" 
and  ''dark"  are  used  to  indicate  the  contrasting  colors 
in  the  pattern,  such  as  light  shade  and  dark  shade, 
fine  and  coarse,  worsted  and  mohair,  etc.  Usually 
the  effect  thread  is  ply  yarn  and  coarser  than  the 
ground  yarn. 


Fig.  784. 


DDS86«aaS8»BDOSl«qpDffiSa 
ll!<SDDBW9DOBMIfOgDS|mD 

MailSfflDffiSlffigillBEBEBBaEirSS 
DDiiBDaOffiBBDOWaiDODftteJ 

WlIODDllSDOBfflieaDDSfflQOJ 
WSDQDHffiQDBSaiaoqMBDqB 

isoBEiiiBmHnifiBBfflKiewcilsssg 
aaaisiaooiisBDDOBiseBQpffl^S 

HSBDDDSKaDDMliaaBSaDDS 
SJSanDaSBDDDSaBODBSaDDpi 

QDriftWaDSSDOaffiiBODmiSD 

KsaaawwDDDiKBaaBBSDaLi 

BSIDDBllSDaOiSfflnQBilllDOO 


Fig.  785. 


Fig.  786. 


ramsBnaeiiBiaiaisisiBiiBBOBiiiiiiaiiB 

ilEHBQBEllEEBBSElEtlclBOBilHBBiia 
KOXDXDKaSCOBBDXDSSaKQKOHBB 
□KDXGXOKDSBBXDXQXaKDKDBB 
XDXDXQKOSCQBBDXDieDHQKDXBB 
aXOXDXDSDXQDXDXOKDXDXOBB 
SSDXDXDXDXDBBDXQXDXQXaXDa 
□XDXDXDKDKDaXOXaxaXDXDBB 
MQXDXDXQXQBBDXGXaxaXDXUa 
DXaXOXQXOXBBXDXDXQXQXDBB 
XOXQXDXDXDBBDKQXQXaXDXBB 
□JKOXQXQKDKBBSiDgDXaXDXQBB 
EKHBBCBEEffliBBSBeiSBaBSjEliajmBg 
B[HIHESBDBSaHBi!ffliEffiBDBBE!lBBB 
DXOXGXDXaXBBKDXDXnxggDBB 
BDXDXaXDXDBBOXDXDXgXg»BB 
□xaxaxOXDXBBXDXDXDXgxOBB 
XDKDXaxDXGBBDXnXOXDXOXga 
□XDXaXQXDXQaXQxaXGXgXDBB 
XGXaXGXCXOBBGXGXGXgXDRQD 

DXGKOxaxDxaaxQxoxaxDKgBB 

XDXOXDXQXDBBaXGXaxCXgXBB 
DXQXDXDXDXBBXQXDXOXgxgBB 
BOXDXQXOXGBBGXDXQXDBGKBB 


■■■linBBBiaJBiSBBIilllBnBBiinnBCiB 
tiiSijIBBBiliBHillBBiliBIlKBnBilDniBS 
OKaXBBDXQXBBGXOXnBnxaXBB 
BOXGBBXaXGBBXDXGBnKGXGBB 
DXGXBBGMGXBBGXGXGBaXGXBB 
KaXGBBKGSGBBXGHGBn^GXGBB 
v^llilBliliDBHHiniKBGBCJBGBQBaBGBa 
"IlilillliBBiniHillBGBGBaBGBGBaBD 
'□XGXBBGXDXBBGecGXGBGXGXBB 
XGKDBBXGtlOBBHGXGBGXGXLIBB 
□XGXBBOXGXBBGXQXGBGHaXBB 
KaxOBBXGXGBBXGXaBGXGXGBB 
■IBiIinilBfflHtlSllllBijatItffii3Ba!t£aiIB^ 
■■IIiBBBBBIIiJIlBISiKIIlSBillEOlIBIIBIl 
□XGXaBGXGHBBGXGXBBGXgilB 
KaxaBGXDXgBBXGXGBBXGSOiB 
GXOXOBDaaHBBGXaXBBGXGXBB 
MGXGBGEDGISGIBBXGXGBBXGXGBB 
o  GBGBGBGBGBGBHElllBIIBHIBailiBb 
'''BGBOBDBDBDBIKlEXEmBailiilinBBa 
CXGXDBGBGa£BBGXGXBBGXDMBB 
MGXGBGXaxaBBXGXQBBXGMGBB 
DXGXGBGBGXBBGXGKBBOXaXBB 
HGXGBGSDEiaBBHQXGBaKGXaBB 

a         I  b 
Fig.  787. 


aKGGKGaGaaaaaaaHaaxGGHaaaBaaa* 

SGHXGXGXGBBBBaaXGKaSXGXBBBBaaB 

BORGXGXGaaaaaaaoBOKOxaaaaaBBaa 
DSGSGBasaaaaaaaxaxoxGHaaaaaau 
BOKOxxDxaaaBaaaxaxBGXGXGaaaBBD 

GKaBGaXUBBBBBBaaXGGKIGXGBGBaaaB 

BGHiimilXGaBBBaG8SaSS8GXGBaBaBG 
DBillHBllBBBaBBBGBiiaiSBIEmXGBaaOBaB 

□■liiiiiiniiiiiBDaaaBEiasasaBcsGBGBGBa 

lllEIMaminilillillBDBIillElIIiiBnEiEBIBSBGBOBGB 

igiiiiBiiciiiaiiiaaGaGBiiiiiiiiKnaBE'XGBGBGBa 

08llinBiIBiIB0BBBOBKHBiIIBI3XUBDBGaGB 

xasoimiiinBGaBBaaDraBMiBGXGBoaaaG 

□xaBGGXGBBMaaBGXOGXGXGaaaBBGa 

RGSOXKaaBBBBBBaxaKsiaxaHGBaaBaa 
QXGBDMOBaBBaaaaxGXGHGXDaaaaaBB 
HaxGHGHDBBBBaaaaxGHaxaHBBaBaaw 

BOBHGXGHGBaaBaaBGXGHHaXBBBBBBB 

□BaaMGXBaaBBBDaDROBQoiBGBBBaaaa 
HMnmMGxGBDBQBaBGaBnBiDHoaaaaBO 

iinHIIIlBXGBGf  □BDaOXMNIIQinniBBGaaBaB 

iBPiiiniiiiBXQBaBaBnHiiaiiiniiEiimBGBGB^ 

igBMnBiiiinaBGaciBGBHBcsiiiiniininimiiBaaiitig 

IlIliamilliliHOBDBDBDRnHniBgHIIBIlBGaGBQ 
OEaiiiSlnililliBGaQBGBGaOBBlintllliniaGBBBGB 
BBIlinBaiBOB[JBaaG!3DBnili3BaOBBBBBa 

Fig.  788. 


Fig. 

Weave 

774 

6 

X 

8 

Warp,  1  dark,  2  light ; 
3  light 

filling, 

1 

dark, 

775 

14 

X 

4 

Warp,  6  light,  1  dark ; 
1  dark 

filling, 

6 

light. 

776 

12 

X 

12 

Warp,  4  light,  2  dark ; 
2  dark 

filling. 

4 

light, 

777 

16 

X 

16 

Warp,  2  dark,  2  light ; 
2  light 

filling, 

2 

dark, 

778 

16 

X 

16 

Warp,  4  light,  4  dark ; 

filling. 

2 

dark, 

2  light,  2  dark 
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Fig.  Weave 

779  16  X  18    Warp,  9  light,  2  dark,  3  light,  2  dark ; 

fining,  11  light,  2  dark,  3  light,  2 
dark 

780  24  X  24    Warp,  8  dark,  4  Hght ;  fiUing,  4  light, 

8  dark 

781  24  X  24    Warp,  2  light,  8  dark,  2  light ;  fill- 

ing, 2  light,  8  dark,  2  light 

782  12  X  16    Warp,  4  Hght,  2  dark ;  filling,  6  light, 

2  dark 

783  12  X  20    Warp,  2  light,  1  dark ;  filHng,  4  light, 

1  dark 

784  20  X  20    Warp,  4  light,  1  dark ;  filling,  4  Hght, 

1  dark 


BDKOXnKDBDKnsSDGSsnXGKDXDXDRDKDBBa 

iiiiiiiiiiiiiSHBDBOBaBBaauBDaiiginiiiiiiiiininiaa 

■inilllll'liniBBDBOBaBBQBOBOBiinHIIIIIillBilGII] 

gggDMDXDKOHajSODKDMDSSOKDMDMDXXBBQ 

BmaKHaaBKaotcnBBaKDGMataoKxaGMKBBio 

□□BBOUHXaDKE«8GnHaUX8iaGXMDQNKDBB8 
DMKDaXMGDHXaaBBaGK^GGEOHCDKKQGBBG 
BHGGXXGGSBIGaaiGGXXSGGBHGGXKGGXBBG 
BaGKKnGXXGGXGBBGXGGXXGGMXaOKKBBX 
□GXRaOXXGGXXXGGXGGKXQGKBaaxxQBBK 
□KKaDRKGaXXaGBBGGXXGGXXGaRKaBaQia 
KXGGBXGGXXGGKBBGXXQGX'XdGXBGGOBBG 
KaGMXaQXXDaSXBBXMGGXKGQXiaaGXXGGS 
ijQXXGnXXGGXXOBBXGaxXGGKXGGXBGBBa 
□XXQGXXaGXXDGBBGGXXaGXXanXHCXaGX 
XXGGXXDGXXQDXBBGXXaaXXQaKHaGGBBa 
aXGXGXQXnXGXXBBXXGXOXaXGXGKGXGQX 
BGBGBEIEDliliaiEniiaiiBBiDaniligiiimiBGBGBGBBG 
BGBQBailBIBmiinBBBiiieBEBBIMIIlBGBGBUBBG 
DXQXOXGXGXGXGBBaScaXGXGXGXaXaXGOX 
HaDXXGGKXnDKXBBXXaGXXGCXKaaaGBBa 
aaXXaggXGOXXaBBXQGXXOGXXDDXHXGGX 
DXBQaKXaGXKDGBBDQXXaaKXGGXXaCBBG 
KXOaXKGQXXDGXBBGXXaGXXGaXKGGKGGX 
BGQKKDQHXGGXXBBXXaaxXGGBXGQRGBBCl 
DDXXDGXXGD.XXGBBGGDXXGaXXaaBMXGGX 
DXXGDXXnGXXGXDaxaXKaaXXGGXKQaBBG 
KXaGXXaaXSGGQBBaXXGCXXGGKXQGBBBa 
BGGXKGaXKaGKKGGRKGGXXaGXXaGXXBBX 
QGXXGQXXGDXXaBBGGGXXaGXXGGXXaBBX 
DXXaGXXaGXXaxaGMGXXaaxXQGXXGGBBQ 
KXOaxXliiLlxaaGaBBGXXGGXXaaXXGQKBBB 

Fig.  789. 


GBgBgBBBBBBBaBaBBBBBGBDBaBBBBaaB 

IS^^^SR!!S!°"<=>H"""">"i=>«D80BBaaBo 

5iSSS!S*»*HOBGBBaBBGBGHGBGBBBaB 

BmmmHGBaamnniiiiiBBaaDamiiiiBBGBSS&Bi 
BBBiiHiaDBgiBniiniiBBaaaBBBBnnBQSBBi 

BSn]BffllBBBQBHBBBBBaBaBSaBiii8BSflBi 

BBBBBoiBBBaBBBnBDaaBaannaniinnliinSn 
BBBBBiiinmniBGBmaBBGaBBBBmnHmmSBGB 

BUXOKBBBBaBGBGBGBBaaaGHnBIBIlilBniln 
B^gXGBBBBBGBGBGHBBSBXGKGBBBBBGS 
BGBGBBaBBBBGXaxaaBBBBGXGXBBflaBaG 

BxgBgaaaaaQxaxGaaaaaaxGXGBBBBSGB 

■iBBimaBaaGaiiiDsxGBiingiMBimBBBBaBn 
wraisaoBBBcaGvixiiBaGBBraigBijBaBaGBBS 
■■■BDBBaaGBBBBDHBGaBHiimmaBGaGam 
DBBBBaGBGaaBiiBaBBaGaaBaimBQaGBBDn 

BBBBBaBGBBBBBBBBBBBGBaBBBGBGBBBB 
OXBBBBGBBBBBBBBBBBBBGXBBBBGBBBflS 
BGXGXGBBBBBGXQXBBBBOBOBGBGBBBBBG 
GXGXOaBBflBBXGXGBBaBBaXaBGBBBBBBX 

BGMGBGaaBBBGBaKBBaaaaoxGBaBBaaBG 

GXaBDBGBBBBKGHGBBaBBOBDBGBOBaflBB 

BBgmxGBnnBnBBBBaaBBGBnBBXGBiiiBiiiini 

■ilBBIiBGBIIIIiBBBBIEBBBGBBnBniaaBHIplm 
BBIBBmBBgaB|IIBIIIBBBBGBGBaBilII!BBGBBDil 

BBBBBaBBgagmfflmBaQBGaammniiiaBaGBOB 

■BnjfBBHjlBgBDDgnBBOaBBIIIIBIIDBBiliBBnBn 

BannBnaBBBaBBBBBQBBaaBaBnnmBBanB 

BGBGBaaBaGBGBaBGaaBBBGBOBBBBBGBn 
BBGBGBBBBaGBGHGaaaKBBGBaBSBBBGX 
BGBaBBBBBBflPHGHGBaBBBGBGHaBBBBBG 

Fig.  790. 


BXaGXXCBBBBGGXBGaXXaGKXGBGnanKQGBXaa 
HGGXBnGBaaBGKXGGXXGGXXGCnBBBBaGXKGGX 
□GXXGGXBBBBXBGGBXGGXXGGXXUGGGXXXGGXX 
GXXGGXBBBBBHaOBKGOBXQGXBGaBBBGBGGXKG 
BXGGXXGBBBBC □BBaOBBGXGXGXaGGGXGHGXGa 
mBBBBBBGBaBBBBBBBBDBGBGBGBaBBGBGaOaa 
IIBBBBaiBBGBBanBBnBBBaGBGaGaaaaGaGBGBlIi 
mBDBDBBBBGBDBIIIBnBnBDBGBGBGBBBBGBDaGaB 
BBBBBBBBGBBBilBBBBMiaGaGBGflBBBaBGBGBIlI 
BGGBXGGBBBBRGaKBGaBaBGBGBGGGaBGHaBGX 
aGBBGGXBBBBGGBBGGXXGOBXGGaaBBGXXGGBB 
GBBGaXRBBBBaKBOGXBaGBBGGBGGaGHBGGBBa 
KaGaBBDaBBaXXGGXBGGBBGGBGBBBBGGGBBGG 
BGGBKGCBaBBXGGBRGGRBGGXaBaGGGXaXXGGB 
OGBBGGaaaBBGGESEi^aGXBaGBBGGBaBaGXBQaBa 
□aBGGBKBBaaaKBGGXBGGBBnGBBBBaBBOGBBG 
BXGGgBGBBBBBBGGXXGGKXGGXXBBBBRQGBBGG 
BGGRXCBOGGGKGQXBGaXBGGXaGBBBBGGBBGGM 
□GKKGGGBBBBGQBXGGBXGGXXGGBBBBGXXGGKB 
GRXGGRBGG'IGBBBGOXBnGXXDGXBBBBBXaGaBa 
KXGGBBGBaBBGBGGXXGGaBaGBBBBBBBaGBBGD 
MaBGBGBGGGGXDKGBGaRBGGRBGBBBBDGBBDDB 
BaGBGBGaBaBGBDBQaiilinniDBBMIIGBGBnnBBIIBB 
BBGBGaQBBBaaBGBGBHiilMllilBIDIIIBGBBBBnBBail 

iiBGBGaGaBaBGBGBGanaiiaBaaBBaGBBainiBBni 
BiBGBGaGaBaaGaaBoaBaaBmanBBGBBaaoBmBB 

BGBGBGBaQGGXGBGHOKBaQBBaDBaaaMGGBXGG 
HGaBaaGBaaBGXBOGBaDGBMGGBBaBBGnKBGGX 
aGKKGDXGGaGXXaQBBaDBBDGBBBBBaGHBGGBX 
tDXBGOXGBaaBaGaBBGpBBGnBBOaaaaBBGGXHG 
KMGGBBBGGGGBGXBGnMaGGBMGGaBBBBGGRBGG 
BGGMHGGBaaaaXXGGBBGGBBQGHBBaBGGXXGGX 
aGKXGGXBBaaKXGGHXGGKBGGXKBaiBGXXGGBX 

dxxooxxbbaaxgobkgdkkgghxgbbbbbkgobba 

Fig.  791. 


T^aaxGKnaGBGBaaGHGxaaGxcxaanxGXfiaGXGHi 
acxaaaanxGHGaaHGHGaaBGHGaaaaHZBaxDxa 
GaGBGHGaGaGHaaGBGBaaGXGXBaGHGBaa  tibgs 
aGNGBGaGxaKGBaBGHGBBHaxGBaxGXGaaxaxa 

EiaGHGBGanBiiiBiianiiBaaaGBaKGaiiiiaiiBnaBBBii 
BDXGBGaBBDDiiiiaBBaaiBaGaGNGaoaniMaQiaaBiii 

BBGHGHBBOHGBBBGXGMaBOROXGBnaGaaaGRGB 
BBBaRGBBHnROBBBGHGBGHOHDBGaGHGBBHGBC] 
BBGHGHaBDBGHBBGXGHQaaRGXUBGBGaaaGaGB 
flBRGBGBBHGXGBBaGRGBGBGMGaaaaBGaaRGBq 

BBGBGRGBBBinmBGBQBOBaiDBailllBGHGBGBnBliin 
BaaGBGBBIMBBaaHGHGBIIDBnBBGBGHGBIIIiniBlll 
GaGHDHaaGBGBGBDRGaBBGgaRBBGaGRDaGBGS 
BaBDBGBGaGBGiGaGHaBBHGRGBBRGBOaGaGBU 
GBQKOBGBGBGBGaGBnBBBGRGNBBGBGBGBGHGH 
■QBUKGBDBDHaBGBGBGBBHGRGBBXGHGBGHGBG 
mBOHOXGBIIIIIDilllllillBGHGBQBnBBIBBBGBGKGBniIIIIfflia 
■□HGHGBBHSBIHIIIIBGHGMOBBCIDOBBaxaHGBIMBiilll 
BBDBaBBBaKaBBBGHaBaBGBGBGBGBGRBBGHGM 
BBHGBaBBBGBGBBBGHGBGBGBaBGXGXGBBXGHG 
BBGBGBBBCBGBBBGBGHGBaBGBaBGBGXBBGBGB 
BBBGBCRBBGKaBBMGBGaaBGXGBaBDBLJBBBGBa 
GBGBGBGBISIIIIBBDBmBIIIIBaGBaBGailDBBBBBIIIBIIi 
BaBQMOBaillBnnBOIIBmaaGBaHGBBnmBIDBMBBIIIIB 
aBCMGMGBGaDBBBGBGaBaaaGBBBGMnMaBGBGB 
BaKGBGBDflaBDBBBGHaaaBGBGBBBGiGBBBGMG 
UBGSIUKaBnaGaaaGBGBBBaBDXBBGaGHBBGBGX 
BGBGMaBDaOBGBBBaxaBBXaxaBBMGBGBBaOHG 
□  BliniBSflDBGHaBmiianiiBGQOaKGBISmBBBGBOX 

BBnuaBaBGaaaBBBBraBGRGBaBBmBBiiaaxaHa 

BBGBGBBBQBGBGBGMGMGBGMGHOBGXaXGBGBGX 
BBBGXaBBBGBGBDBGHDBGBGBGBGBGejIGBaXGXG 
BBGRGBBBGBGBaBGHGBGBaHGBaaGBaXGBaHGX 
BBBaBaaBBaBGBaHOBOBDBaBGBGBGXGBaXGBO 

GBEIDIIBIIIlEIBDRGSIGBilliliililBGHGaGBIiliniMBOBOS 
BliniinMDBDBGBBIiliUBaBaSGflllllilSlBDilBDBaSDl 

Fig.  792. 


174 

A 

HANDBOOK  OF  WEAVES 

Weave 

24 

X 

24 

Warp,  iu  iignt,  z  uarK,   mimg,  lU 

light,  2  dark 

ioi 

24 

X 

24 

w  arp,  4  iignt,  z  QarK ,  nning,  4  iigni, 

z  QarK 

'7QQ 

30 

X 

26 

Warp,  8  light,  7  dark  j  filling,  7  dark, 

6  light 

Ton 

32 

X 

32 

Warp,  lo  iignt,  z  aarK,  14  iignt,  z 

dark,  1  light  j  filling,  same  as  warp 

Ton 

20 

X 

20 

W^arp,  1  dark,  4  light,  5  dark  j  filling, 

3  light,  6  dark,  1  light 

/yi 

36 

X 

34 

Warp,  /  iignt,  4  aarK,  14  iignt,  4  uarK, 

/  iignt ,  niiing,  o  iignt,  4  aarK,  lo 

iignt,  4  QaiK,  o  iignL 

792 

36 

X 

36 

Warp,  2  dark,  4  light ;  filling,  2  dark, 

4  light 

793 

12 

X 

14 

Warp,  8  light,  4  dark;    filling,  10 

light,  4  dark 

794 

52 

X 

22 

Warp,  9  light,  1  dark,  6  light,  1  dark, 

9  fight ;  filling,  10  fight,  1  dark 


ABBnMiBiiinaaiiiiEinaBBBoiBaaiiii 

w|BBaDsiiDiiiBnaniBiiiimGiiiiiDiiHaa 
naaannaiiiaaBoiiinniioiniBaDBa 

nilBBaailliailBQBilliaBBBIIMilBaB 
iBOBDBDMm'aaBBMORGHaBQaaBB 

gaaxoKaBaaaaDKaBaBDBBBBB 

«gHa8agiaQBBaaaBDisg8C3DiiBD 

BdBaBDtgaSBBaKnHDxaMDaBBa 

giDHDBDBDBBDaNOKONaBOBBa 
KgfDHDBgQBBQBQgDxaKaOBBQ 
gBCBOBOBgBiaaHQRGMaBDBBa 

SaQBDBgBDBBiBBaSaKQBOBBaB 
BaBDBaHBBBBDHaHafiiaxBaaB 
_BBBBBBnBDBiiinaBaBiraaoaii 
BBBBBBoiiBiBaaiiiininniBanBDB 

IIBaBBBOIIBBDBIIDIillBHimiiniaaBQ 

■iiiBBBBBaiiBaBiniBBBBinmaDB 

MOMaSOaOBBBBKGKQHDXCBBBB 
□gCDHOXaBBBBaDBDXOSDKBBBB 

RSHONOBaaBaGaQKDKnBDaBBD 

□aatSQiioBDBBDDigGeedSdxaBaa 


Fig.  793. 


l!IM!ilffll!IIIilfflll^ai]lllllli3i!DI!iaiMMIMlIil]iiQn^ 

GHxscxxxaaBQQaaKXBKscxKGGcaDasfscQQxxanaxxanSixaaoxxaGKexa 

XKXXXXGGGaaDaxXXMXXXGaGGGGXXGQXXaGXBXGnKXaaGXXaGXKGO 

MBxx»nnGaiDa«xxxBXKaaaGaDxxgp»HaaxxQoos«xGaGx»aDxxDDH 
MxxxaGUGaaoxkxxxaxaaaGGGxxaaxBGGXBgDUxxGGXBXDOMxaoxM 
oraxGGGDaaaxxxxxxaDDaaGuxxxoxxGGKXGDaBMGaBscnGDKMaaxKa 
XMaDaGooxaxxxBxaaGGGoaxxxxxxaGxxaaxaxGGKxaGGKxaGKxaa 

KGGGGGGXiSBxaxXGGaaGGGXXXXXXOGMKaGXXaDaxXDDDieXGGXKGaM 
OQGGGGXXXBXXXGGGaGGGSiXXKXttaaxXGGBXanGXXGDXaMaGKXGONM 

aGGauBxxxaxxGoaGaac3K^K^>t8onxxaaxHGGGxxGDXxGGaxxaaMBa 
aooaBBxxxaxoGOGQBgHxxNKxoGxxGoxxaaBOKoaicMaDaxxpGHxaa 

mniBlIIIMiliBBBaiinBHIKBIBBilDiBIiliiliniillBBB 

aaoKKGaxxGUDxxaaaMxaaxxaoxGaGxxHxxxBGGGGDGBxxxxitiiaGO 

□OXXGGBXaGGXBaaiaBKIGaXBGaxBGGXBXgXXGBaGGGGXaXXXXXGGGa 
GXxaGXXaaGXXGaXBGGGXXQGXXGGBigXXXBGGBaGGGXXBXXXXGGGQG 
XXQGXXGQXaxOG8HaGGXXaGXXGGXXB8XXGGGaGaaXXXBXKXGDDGaG 
HGaXXGnXSCGGGBXGGGKxaGXXGOBaXBXXaGGGBGGXXXXaXXGaGGGGSa 
□DXXGaixOaGaHGGXaXGGBBOGBXXHXXGaOGaaGXBXXHaXGGGGGGKB 
GXXGG»i8GGGMBiaGXKaGGXSaGXBaXBBGGGaGGaXXXXXXBGanGGUX$«M 
XXGGXXaaxaHGaHXaGGlxnaBBGGXXOGOGGGXaXXXXXGBaaGGGXKXH 

xaG8!9iiaGX8aGaxaaap9axaGxxGaxxGGGG'GGxxaxxx)«GGaoaGGxxxx9s 

UPHXDGBBaGGSSaOBIGXaGBBaaHBaGGGODXXXBXXXGGaBCGGMXBXaB 

Fig.  794. 


CREPE  WEAVES 


These  are  weaves  in  which  the  warp  and  fiUing  are 
interlaced  so  as  to  give  the  cloth  a  mixed  or  uniformly 
mottled  appearance.  The  more  uniform  this  mixed 
effect  is,  the  better  is  the  crepe  effect  considered  to  be. 
In  constructing  crepe  fabrics  great  care  must  be  taken 
to  avoid  stripe  effects  and  to  have  each  thread  stitched 
with  floats  of  practically  the  same  length.  Crepe 
weaves  are  used  for  all  varieties  of  fabrics. 

No  general  rules  for  the  construction  of  these  weaves 
can  be  laid  down,  as  each  weave  is  peculiar  to  itself, 
but  examples  will  be  given  to  show  how  they  are 
drafted.  A  number  of  the  most  frequently  used 
crepe  weaves  are  shown  at  Figs.  795  to  919.  The 
limits  of  the  pattern  are  indicated  by  the  lines  at  the 
left  side  and  the  bottom  of  the  respective  drafts. 

The  crepe  weaves,  Figs.  795  to  919,  are  drafted  as 
follows : 


Fig.  795. 


■□□□■■□■■□aaaana 
OBBaoBaaasaDDBaa 
BaaaaaDaaaaaaDDa 
□□aaaaaaaaaaaDaa 
aaoDaaaaaaanaaaa 
□aaaaaaaaaaaGaaa 
aaaaaaaaaacaaDDD 
□□aaaaaanuaaaaaa 
aGDDaaaaaannaaaa 
□aaoaaaanaaaaaaa 
aaoaaaaaaaaaaaoD 
□□aaaoaaaaaaooaa 
'aaDDaaDaanaoaaaa 
□aaaaaaaDaaaaaaa 
aanaaanaaaaaaaaa 
□□aaaaaeaoaaDaBB 


Fig.  796. 

□□BDBDaaaaBcaaaB 
GBDDBBaaaaaaaBDB 
BDBBoaBaaDaaDaaa 
□aaaaDaaaaaaBaaa 
aaDBaanQBaaaaaoa 
BaaaaDBDBDBaaaaa 
□BDDaaaaaaaDaaaa 
- aaaaDaaGBBaBaaaa 
aoaaaDBBDuaDaaaa 
□aDcaaoaaaaaaaaa 
aQaaDDaoaaaaaaaa 
□□aDaDaaaaaaaoaa 
aaaaaaonaaaaDaaa 
anaaaDanaGaaDDaa 
□aoDaaaaDaoaaaaa 
■■□aaaDoaaaaaaaa 


Fig.  797. 

□□aaaaaaanaBaaaB 
BaaaaaaaaaaDBoaa 
□BaBDDBaaBDBaaBB 
aaaoaaDDaaaaaaDa 
□□BaaaaaDDaaaaDfl 
BBuaBDBaBaoaaaBa 
naaaQDaaaBDaaaaa 

BGBDBBaOBaBnBBOO 

□□BBDBDBaaBBaBaa 
Baaaaaacaaaaaaaa 
□aaaaaaBaaDBaDaa 
_aaaDaaDaaaaaaann 
□□aaaBaaaDBBaaaa 

BBDGaDBaBaaDBDBD 
□BaBDDBBOBaBDaBB 
BaBDBBQaBaBDBBaa 


Fig.  798. 


□BaoBBaBoaBBOBna 

BOBBODBOBBaGBaBa 

aaaaGGBBGBGGaaaa 

BBGaBGBBGDBaBBOa 
□GBBGBGGBBGBGGBB 
GaBGBBaGBGaBDGBa 

GBOGBBGaaGaaGBGa 

aGaaaGBGBBDGBGBB 
BBGBDGBBOBGGBBGB 

..BBGGBGBBGGBGBBGa 
GOBBGBGGBBGBaGBB 
GGBGBBGQBGBBGGBa 
GBGGBBnBGGBBGBGG 
BDBBGGBGBBGGBGBB 
BBGBGGBBGBGGBBGB 
BBGQBDBBGGBGBBaG 


BBGBCGBBGBaGBBGB 
□GBGBBGDBUBBDGBG 
GBBDBUaBBaBGGBBG 
BGGBGaBGGBOGBOaB 
GGBBGBGGBBGBGGBB 
GBGGBBGBGGBBGBGG 
BBGBGGBBGBGGBBGB 
□nBnBBGOBGBBGGBG 
GBBnBGDBBQBGGBBG 
BGGBGGBGGBOOBGGB 
. BGBBDBGGBBGBGGBB 
GBGGBBGBGQBBGBGQ 
BBGBGGBBGBanBBGa 
aDBGaaGGBGaaGGBG 
GBBGBGGBBGBGGBBG 
BnGBaGBGGBGaBGGB 


Fig.  799. 


OaBGnBGGBGDBOGBG 
GBOBGDGBGIIDUGBGB 
BOBDGDBGBGGDBGBG 
□BGGBDGBaGBGGBGG 
GGGBGBGGGBGBGGOB 
BGaaBGBGQGBGBGGG 

GGBaaBaaBGGBDaBa 

-GBGBGGGBGBDGGBGB 
BGBGGGBGBGGGBGBG 
GBGGBGGBGGBGGBGG 
aGaBGBGGGBGBaGGB 
BGGDBGBGGGBGBGGG 
DGBaGBGaBGaBaaBG 
□BGBGGGBGBGGGBGB 
BGBQGGBaBaaaBGBa 
aBGGBaGaGGBGOaGG 


Fig.  800. 


aBGGGaBBGGaaBBDa 

aGGGBaaaoGBaaGGG 
BaaaBGaaaaaaaBBa 

GCBBBGGGaaaGGGBa 

GaBaGGGaaaoGaaaa 

GaGBaaGBGBBBGBaa 

BaGGGaaaGGGBBBoa 

BGGGBBBGGGBBBGGG 
BBaGBGBBaGBGBBBG 
.UGBBaGGGaBBGGGBB 
GaBBGaGaaaGGGBBB 

GBGaaaaaGaaaGBGB 

aaGGGBBBGDaBaaaG 
BGGaaaBGoaaaBGGG 

aaBGaaBBBGaGBBBG 

aaaaaGGGBBBGGaaB 


I 

Fig.  801. 


GGBGaaGGBGaaaGBn 
□BGGBaaaaGBBGBGa 
BGaaaaaaGaGaaGGB 

BDBBGGBGBBGGBGBB 
GBBGBGGBBGBGGBBG 
□■BGGBGBaaGBGBBa 
BaGBGGBBGBGGBBGB 

-BaGaBGaaGBaDBGGa 

GOBGBBGGBGBBGGBn 
GBGGaaGBGDBBGBGG 
BGGBGBBOGBaBBGGB 
BGBBGaaGaBGGBGBB 
GBBGBGGBBGBGGBBG 
GBBGGBGBBGGBGBBG 
BBGBGGBBGBGGBBGB 
BGOBBaBGGBBGBaaB 
I 

Fig.  802. 
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Fig.  795    8  x4 

Fig.  796   8  x8 

Fig.  797    8  x4 

Fig.  798  ...   6  x6 

Fig.  799    6  x6 

Fig.  800  .   6  x6 

Fig.  801   6x6 

Fig.  802   6  x8 


Fig.  803. 


Fig.  804. 


Fig.  805. 


Fig.  806. 


("(■□□■■■□aanDBaaa 
■■■aQBaaaaBGDaDo 
■□□□■■aBaaaaBBQB 
aaQaaaaDaaaaaaoa 
aaaaaDBDDBaaaoBa 
anBPDBaaaDBnaBBB 
aaBBoaaaaaBBOonB 
oaaaBaBBaGaBBOBB 
aBoaaBBaDaaDBBBO 

BBBGDBaDBBBOaBDn 

BonaaBaaBaaaBBaB 
aBaaaaoGBaaaaoaa 
GBBBOGaaaBBBaaaD 
naBnaBBBaaaaoBBB 

■□BBtDaaaBGBBGaOB 

□DuaaGaacaGBBDBa 

I 


■aaGanaaaaaaaona 
naGaaBaaoBGaaaGa 

GGBGBGBGGGBUaGan 

GaaaGaaaaBBaaaoB 

BGaGGaBaanaQGGBD 

GBGBDBBaaaGaGBBB 

aGGGBaBGaaaaaGBG 
aaaBGaGBBBGaaaGB 

aaaGBGGGBGBOBGGa 

GaGBBBGBaBGaaBaa 

aGBaflaBGaGBGBGBa 
GBaaaaGBGaaBGBGB 
BGBGaaaGaaBGaGBG 
GBGBGBBBGaaanaaB 

BGaGBUBGaGGGanaa 
BBGBGaaBflaaanBGB 

I 


BDBOBDaGBGBGBaOQ 

aaGaGBGBaaGaaBGa 

nGBGBGaGGaaGaaan' 
naGaaBGBGBGBBBoa 
aGaaoaaGaGaGGGaG 
GaaaGaGaGaaaGaaa 
aGGGaGapaGGGaGBG 
.oaaaGaaaGBGaGaaa 
ac.BnaGQaanaaaDDQ 
BaaaGBGBBBGaGaaa 

GGBDBGBGGGBGBOBG 
GBnaHBGaaBGBBBna 

aGaaanacjaaaGaaBG 
GaaaGaGaGsaaoaGa 

aGGaaGaaaQaaBGBG 
GBGBaBBaaaGBGaaa 

I 


aaaaaac  GaanaaGDa 
aaBaaaGGaaaaaaau 
aaaGGGaGaaaGGGao 
aGaaGGGaaoaaGGaa 
GGGaBGaanGGaaGBa 

GGBGBBBGGGaGBBBa 

GaGOGaaaaaoGGaaa 
.aGGGaaGBaaaGBaaa 
BBGBaGGaaaoaBGQa 
GBaaGBGGDaaaGaaa 
aaaGGGBaaiBGGGBa 
BGaaGGGaacBBGGaa 
GGGaaGaaGGQaaaaa 
GGaGaaaGGGaGaaiG 
□aoaGaaBaaGGGaaa 

BUGaBBDBBDOQBBQB 


DGBBOBGGaaGaGGaa 

■aBGGBBOaGGBBGBG 
□aGBBGGaGBBUGBDB 
BGGBBGBGGBBGaOaB 
GBBGGBaBBaOBGBBa 

GGaaaaaGBGBaGDBG 
aaGaGGaaGaGGBaDa 
aaGGBGaaaoaGaaiJG 
□aBBaaOGaaGBGGaa 
BGanGaaGBGaaaGaG 
□aoaBGaaGaaaGaDB 
aQaaaGBGGaBoanGa 
aBBaGBDaaauaaaaG 
GGBoaaaGaGBaGGBG 
■aaBGGaaaaGGaaGa 
laaaGao^aaGaaaaaGG 

Fig.  807. 


DGacBaGGaaaGBaaQ 

OGaGBBGaGaQGBBGB 
BBGBGaaGaBGBGBBG 

GBBGBaGBQaaGaaGa 

aBGBDaOGBaGBGGGG 
aaaGQGBGBaGGGGaG 
aGaaBBaBBGBGBBGB 
.BBGBBGBGBBGBBGBG 
GGBGBBGGGGBGBBGG 
GGGGBBQBQGGGBBGB 
BBGBDBBGBBGBGBBn 
OBBGBBGBDBBGBBGB 
BBQBGGQGBBnBGGGa 
BBGGGGBGBBGGnGBn 
BGBGBBDBBGBGBBaa 
aaaBBaBDBBGBBGBa 


Fig.  808. 


BGBnGQBGBaBGaGBa 
BBGBGBGBBBGBGBOB 
BGBGBGBBBGBGBGBB 
GGGBGBGBGGGBGBOB 
GGBGBGBGGGBGBGBG 
GBGBBBGBGBGBBBGB 
BUBBBGBGBGBBBGBG 
-GBGBGGGBGBGBGGGB 
BQBaGGBaBGBQGGBG 
BBGBGBGBBBGBGBGB 
■OBGBGBBBGBGBGBB 
□GaBGBGBGGGBGBGB 
GGBGBGaGGGBGBGBa 

GaaaaaGBGaGBaaGa 
aGaBBaaaaGBBBGBa 

□BGBGGGBGBGBaOGB 


Fig.  809. 


BGBGBBGGBGBGBBGLl 
OGBGBGBBGGBGBGBB 
■BGBBGGQBBGBBGGa 
BBGGGBBGBBGGGBBLI 
□GBBaBGBGGBBGBaa 
GBGGBBGBGBGGBBGB 
GBBBGQBGGBBBGGBa 
.BGGBGGBBBGaBGGaa 
aGBGBBGGanBGBBGn 
OGBGaGBBGaBGBGBB 
BBGBBGGGBBaflBOGa 
aaGGGBBGBBaGGBBn 
GGaaGBGBGOBBGBGa 
□BGGBBGBGBGGBBGB 
GBBaGGBGaBBBGaBD 

aaGBGQaBBGuanGBa 

i 

Fig.  810. 
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Fig.  812. 
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Fig.  813. 
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Fig.  814. 
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Fig.  815. 
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Fig.  816. 
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Fig.  817. 
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Fig.  818. 
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Fig.  819. 
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Fig.  820. 
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Fig.  821. 
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Fig.  822. 
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Fig.  823. 
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Fig.  824. 
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Fig.  825. 
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Fig.  826. 
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Fig.  828. 
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Fig.  829. 
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Fig.  830. 
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Fig.  831. 
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Fig.  836. 
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Fig.  837. 
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Fig.  838. 
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Fig.  839. 
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Fig.  840. 
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Fig.  841. 
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Fig.  842. 
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Fig.  848. 
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Fig.  849. 
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Fig.  850. 


CRfiPE  WEAVES 


179 


Pig.  819   8X8 

Fig.  820    8  x8 

Yig.  821   8x8 

Fig.  822    8  x8 

Fig.  823    8  x8 

Fig.  824    8  x8 

Fig.  825    8  x8 

Fig.  826    8  x8 


Fig.  851. 


'manciDaBnaBaaaaa 
■BaaaaaaaaaaaaDQ 
DDBaanaaaaaaaaaa 
aaQnaaaaannaaana 
■aaamaaaanaoaaa 
aaaaaaaaaaaaaaDa 
aaaaaaaQaaaaaaaa 
aaaoaaaaoaaaaaaa 
■□□aaaaaaaoaaaaa 
.aaoaaDaoaaDaaDaa 
ODBaaaaoaaaBBaaa 
□BaDaaBaDaaDBBBa 
iDBBOuaBaaBBaaDBB 
■aaaanaaaaaaaaaa 
□□BBBDaaaaaaaDDa 
aaaaaaaaaDaaaauo 


Fig.  852. 

■■□□aaoDBaaaBBgg 
□□BBDaBaaoaaaaaa 
BaaBaaaaaaaaaaaa 
aaDaaauDBBDaBBaa 
aaBaaaaaaaBBaDBB 

□BBaBaBDOBBaBaBU 
BBODBBOaBBDOBBaa 
□□■BDOBBaaBBaDBB 
BaBaaBBDBDBDGBBU 

BBODBBaaBBaaBiiaG 

□□BBOaBBaaBBDOBB 

BaBaBaoBBDBDBaaB 
BBDaBBaDBBayBBgu 
aaaBDaBBDUBBaoBB 
BDaaaaaDBDDaaaaa 
aaaaBBDaaaaaaaaD 


Fig.  853. 

■□□aaoaaaoaaaaao 
nDaaaaDBBaaDBaDB 
nnBaaaaaoBDaaaBB 

BBOBBaBaDDBBDBag 

" DBDDnBBDBBDaaDDl 

aaaDaaDaBBBDaDBg 
BnBBBanBaaBDBBBq 

□BBBaBQQBaDBBBai 
□BDaDBBBBaBBamB 
BODaBDBflDBBOnaBa 
OBBnBBaanBDBBDBB 
BMBBaOBDaDBBBBaa 
BaDBnOBBBaBOOBGa 

□aBaaBaBBBODBaDB 

□□BBBBODOBaaBBBB 
BBaaBaBaDOBBOBBO 


Fig.  854. 


BaDDDBBBDaaaaDQaa 

□BDaBDnBDDDBDnBDa 
□BBBOaDBBDaBBBDOB 
. BaaBDaBGDBBDQBaaB 
anGGBBBGDaBOaOBBB 

■BaoBDaaaDBBDaBOo 
□□aaBDOGBBGaaaaaa 

nnBQDBDDBDaDBGOaQ 

□BBGGaBBaQaaaaGGB 
aaGaaGaunBBoaBDDB 

□□GBBBDGGBGGQBBBG 
□GBGDBQGBBGaBGGBa 
BBOGGBBBOGBBGOGBB 
□BQGBDaBaQaBGGBaD 
aBBBGGGBBDOBBBUan 
BGaaGGBOGBBGOBGOB 


■□■■BaaBDBBDBGBB 
DGBBOBBDBOOBGOBB 
■BaGGBBBOOBaBBGG 
BBBGGGBBOBGGBBBa 
~ □BBDBBGGBaOBGBBO 
■GDBBBOBGBBGBOGB 
□BDBBQBGBBBGUBGB 
BGBOnaOUBBGBBGBG 

BBaaGGBaaaGaBBGB 

BBGGBGBBBaGaBBGG 
□□BOaBGBBDBBGGBa 
GBOBBGBGGBBBGBGB 
■□BBBGGBaBBGBaBB 

ugbb'Gbbgbggbggbb 

BBGGGBBBGGBGBBGa 
BBBGOGBBaBOGBBBD 


Fig.  855. 


OBOBBOBaaaBoaBaB 
aGaGaBDaaaGBBGaa 
□BGaaaaaaGaGGBGa 
BGaaGaaaGBGaaGBG 
'BaaaGBBGOBDaaGaa 

OBCIBBGGBBGBGGBGB 
BaGBBGBGGBGBBGGB 
GBBGGBGBBGBGGBBG 
GBBGGBGBBGBGGBBG 
BGGBBGBGGBGBBGGB 
BGBGGBGBBGGBBGBG 
GBGBBGBGGBBGGBGB 
□BGBBGBGGBBGGBGB 
BGBGGBaBBGGBBGBG 
GBGBBGGBBGBOGBGB 
BGBGGBBGGBGBBGBQ 


Fig.  856. 


BaDBOBBGBBGDBBOB 
BGBBGGBBOBaBBaBB 
□BBBGGGBBGBBGBBB 
BBBBGGGGBBBGBBBB 
"GGQGBBBBGBBBGGGG 
BOGGBBBOBBaBBGOG 
BBGGBBGBBGBGBBGG 
GBBGBGBBGGBBDBBG 
BGBBGBBGGGBBBGBB 
BBGBBBGQGGBBBBGB 
GaBBBGBBBBGOGGBB 
GBBGBBGBBBaGGBBG 
BBGBGBBGBBGGBBQB 
BGBBGGBBGBGBIGBB 
□BBBGGGBBGBBGBBB 
BBBBGGGGBBBGBBBB 


Fig.  857. 


BGGGBGDOBBBBaang 
BBGBOGGQaBGBBBGB 
BBBBBDOGBGGGBBBB 
□BBBGBGBaaaaOBBB 
BBBGGGBBBGGGBBBO 
GBGGGGGBBBGBGBGa 
GGBGDGBBBBBGGGBG 
aaGBGBBBGBGggQGB 
□□BBaBBGGGBaGGBfl 

□BaBBaGGaaaaaaaa 
BaoGBaBGGGBMaaa 
□aaGOBGaaaaaQGGa 
BGGGaaGaaaaaaaGa 
aaGaaoaaaaQBBBGB 

BaBBBGGGBaGGBBBB 
□BBBGBGBGaGaOBBa 

Fig.  858. 


Fig.  859. 


■BBDBBGaDBDDBBaa 

BaGBBaGGaaaaaaGB 
GOGBBBGGBBBGGGa 

UaDGBBOGBBGBGGGG 
'BGBBOaaBGGGGBGBB 

BBBGaBaaGGGGaBaa 

□BQBGGBBBGBBGBGG 
aGBGBGBBOBBBGGBO 
■□QBBBGGGDaBBGGB 

aGBBGaaaGaaanaBB 

■BGOOGBGBBGGBBGG 
■BGGGGBBBGGBBBGG 
BBBGBBQBGBGGBBBG 
BBGBBBGGBGBDBBUB 

OGOGBBBGGBBBGGGG 
OOGGBBUGBBaBGOaG 


Fig.  860. 


■BBanDaGBBGaaaBB 
□aBBGaaaGBGBGaaa 
GaBBaaaBGGBaGaaa 

GGGBGBBBGGBBGGGB 
'BBBGBGGGBBGOBBBG 
BBOGBBGGBBGaBBGG 
□□BBGGBBGGBBGGBB 
□QGBGBBBGGBBGGGB 
BBBGBGGGBBGGaBBG 
BBGGBBGGBBGGBBGG 
BGGGBBBOBGBUBGGG 
DGGGBBBBGGBBGaGG 
BBBBQGaaBBGGBBBB 
GBBBGOGBGBGBGBBB 
GGBBGGflBGGBBaUBB 
GGGBGBBBGGBBUUGB 


Fig.  861. 

BDBBBGOGBaoaBaBB 
□BOGGBaBBaGGGBa' 
aaaaaBBGGGaGBaaa 
BoaaBaaBBGBBBOGa 

~  BaGBaBGBGGGaaaGBI 

QaGaGBaaaaaaGBGD 

□BBBGBGGGaGGGBBB 

□aGBaaaBBBaBGaaa 

BaGBaBGBGGGaaBGa 
□BGUGBBBGBaBGBGO 
aaaUBBBaGGBDBBBU 
BGGUBGBBBGBBBGGG 
■GBBBGOGBGGGBGBB 
ODBGGGBaBBaGGGBa 
BBBGBBBOGaBGBBBG 
BGGGBGBBBGaBBQOa 


Fig.  862. 

aBGaaaGnaaaaaBaa 
□□aaaaaaGGaaaGaa 

BaGGQBGBBBGGBBGG 
GGBBOGBBaBBGaaBB 
"BGGGBBBGBBGBBGGU 
□GBBQGBBBGGBGaBB 
BBGGBBGGBGBGBBGD 
aGBaaBBGGQBBaGBG 
BBBDBGGQBBGGBBBG 
BQBBGGBBGGGBBGBB 
BBGBBBGGGBBGBBGB 
GBBBOGBBGOBaGBBB 
□BGOBBGGBBGBGBGa 
GGGBBGGBBGBBGGGB 
BBGGUBGBBBGGBBOa 
UUBBGGBBGBBGnnBB 


naBaaaBBDGaBnBBG 
BGGaaGBBaaaaaaGB 

□□BaaGGOBGaaGGBB 
□□BBGBaGGBBBGDBB 
~C3BaQBGBBGBBGGBGG 
BDBGQaBBBDGBBGBO 
BBGGGBDBBGGBBBGG 
flBQBGGBGGaBGBBGB 
□□BGBBGGaBBGGGBG 
aDGBBBGnBBGBGDGB 
■BUBBGaBGGBGBBOa 
flBBGGBBOBGOGBBBa 
□BBGaBBBOGGB^BBU 
aGGBBGBBGBGGBGGa 

OGaaaGGGaaaaGGBB 

DaaBaaGGGBBBOOBB 


Fig.  863. 


□BGGGBBBGGBBGBOD 
GGBBBGGOBGBBQGBB 
BBBGBGGGGBGGBBBG 

GOGBBGGGCBGBGQGB 
QGaBGBGDGBBaGaDB 
GaDBGGaBBGBOGGGB 

aGBaaaGGaaaGDGBa 
BaGGBaoBGGGaaaaG 

GBBBGGBGGGOBGBBB 
BGGGBGBGGGGBBGGG 
BGDaGBBGaOBaBaGG 
BGGOGBGBBBGGBGGa 
GBaOOBBBOaBBGBGG 
□GBBBOGGBGBBGGBB 
■BBaBOGGGBaOBBBG 
aaOBBGaaGBUflGGGB 


Fig.  864. 


□GBaBBGOBOBBGOBa 
BBBBGGGBBGGGBBBB 
■GGBBGBGGBBGBGDB 
-BGGBGBBGGBGBBGGB 
GBBGOGBBBBGGGBBG 
GBGGBBGBGGBBGBGG 
aGBGBBGGBGBBGGBG 
GBBGGGBBBBGOGBBa 
BGGBBGBGGBBGBGaB 
BOGBDBBGaBGBBGgB 
BBBBGGQBBGGGBBBB 
GBGGBBGBGGBBaaGa 
GGBaBBGGBGBBOGBO 
BBBBGOGBBGOGBBBB 
BGOBBGBGGBBGBGGB 
BaGBGBBGGBOBBGGB 


BOBGBGBGGBDGBGBa 
GGBBGBGBGGBBGGBB 
GBGOBBGGBBGBGBGO 
-BOGBGGBGBGBGBGGB 
GBBGBGGBGBBGGBBU 
BGBGGBGBBGGBBGBG 
GBGBGGBGGBaBgBgB 
BBGGBBGGBGBGaBgU 
GGBGBGBBGGBBagBg 
BaGBaBGBgBggBGGB 
GBBGGBBGBGGBgBBG 
GBGBBGGBBGBGGBGB 
BGBGBGBGGBGGBGBU 
□GBBGBGBGGBBaaBB 
□BGQBBGGBBGaGBaU 
BGaaGGBGBUBGBUUB 


Fig.  865. 


Fig.  866. 


180 


A  HANDBOOK  OF  WEAVES 


Fig.  827   

 8 

X  8 

Fig.  828   

......  8 

X  8 

Fig.  829   

 8 

X  8 

Fig.  830  ......  . 

 8 

X  8 

Fig.  831  

 8 

X  8 

Fig.  832   

 8 

X  8 

Fig.  833   

 8 

X  8 

Fig.  834   

 8 

X  8 

Fig.  835   

 8 

X  10 

Fig.  836   

 8 

X  10 

Fig.  837   

 8 

X  10 

Fig.  838   

 10 

X  10 

Fig.  839   

 10 

X  10 

Fig.  840  . 

 10 

X  10 

Fig.  841  

 10 

X  10 

Fig.  842  ......  . 

 10 

X  10 

Fig.  843   

 8 

X  10 

Fig.  844   

 10 

X  10 

Fig.  845   

 10 

X  10 

Fig.  846   

 10 

X  10 

Fig.  847   

 12 

X  6 

Fig.  848   

 6 

X  12 

Fig.  849   

 12 

X  6 

Fig.  867. 


Fig.  868. 


Fig.  869. 


Fig.  870. 


OBaaBoaBawDaaacB 

■■■□■■■□□□■OBHD 
BOBBaaGBaOOBBOBB 
_  BBBOOOBBBODQBBBa 

aBaDaBiaBBOBDBDD 
BDODBaaBBDBBBaCia 

aBDaaoDaoflaaaaDB 

BOBBBaBaDOBBBOBB 


□oaaDBOBBOBBaaoB 
BaoDBaaaaaaaaaaD 

□BOBBOBBaBDaDaCB 
BBBQBBBaaQBOBBBQ 
BDaBaBOBOOaBBOBB 
BBBOOOBBBaaOBBBD 

1 


BBBDOBBDBBaaBBBa 
BBaBBaOOBBBDBBOB 
□□BBBOBBaBBaDDBB 
BDBBaOBBBOOBBaBB 

BaOCBBOBBaDBBDDa 

aBBDBBaaaBBaaBBn 

OBBBOaBBaBBODBBB 
BaaBaBBBODOBBDBB 

BaaaaiBOBaoBBBQD 
aaoaaaDaaaaDaaga 
□□□BBDaaBaflaaoDa 
□aaoDBaoaoaaOBaa 
BaaaaBBaaaaoaBBO 
aaaaaaaaaaaaaEDB 
□□aaaaaaaaaaaDaa 
aDBBaaBaaaoBBaBB 


BDBBDaaaBDnBBDBB 

□BBBDaaaaBDaaaBB 

DBBoaaaoaaaDDBBD 
-□aoBBBODaaaoDBaB 

BDOaaDBODBBDaaDB 

□□aaaaaaDBBBaaDB 

□□■□BOaBBaBBODBO 
□BaaaBDBBBOBDBOB 

BuaaaBBaaaaaaaaa 

□aaaaBBBDBaaaaoa 

BBOaBDBBOOBaBBOa 
BBOBDaDBaDDBBBaB 
aaBBaaBOBDOBBDBB 

□BaBDaaBaaaaoBBB 

□BBOBBaaBOBaaBBD 

□BDBBBODaBaaaBaB 


nBaBOBaBaDDBaBOM 

BBBDBOBDDDBDBBBJ 
BBBGDBBDBnnaBBBG 
-BOBDDaDBQBBaBDBG 

aBDaBDaaaauaaauB 
BDBGaaaaaGaBauaD 

BDaaaDaaaGaaBcau' 

□BGGGBCaaBBBGaaG 
□GGBGBBGGaaBGGaB: 

□aaaaGBOGBGaGaaG' 

BGaBBBGaaGBGBGGB 
BGGBBBGGGBGBBGQB 
GBGBGBGBGDGBGBGB. 
BBBaBDBGDGBGBBBa 
BBBGGBBGBGGDBBBG 
BGBaGBQBaBBaBGBD 


■aBGQBBGaBaGBaBa 

OBGGOBGBaGBBGBGa 
BBGGBGBGBBGGBBGG 
.BOBBaGBBaOBGBGBB 
□BBGBBGBGGaBGBBO 
BGGBBOBDBGGBBGGB 
□BGBGBBOaBBaGBGB 
□GBGBBGBBGBGGGBG 
□GBBGGBBGBGBGGBB 
BBDBGBGGBBDGBBDB 
□BBOBGGGBGBBGBBa 
BGOBBGGBOBOBBGaB 
BGBGGBBGGBBGBUBG 
OBODGBGBBGBBGBQG 

BBaaBGBGBaaaBBGa 
BaBaaGaaaGBGBGBa 


Fig.  871. 


GaGBBBGBGGiBGDGB 
BBBGOaBBGOiOBBBG 
GBBGGGBQBBaGGBBG 
.GBaGBBOGGBBaOBBG 
GOGaaGGBBGBBGaGa 
BGBBGGGBBGGOBGBB 
BBOOBGBBBGGGBBGG 
GBGGBBGGGBBBGBGG 
OaBBGBGaQBBGaOBB 
aaBGGGBBOBBQGBBG 
BBOBaaGBBaOGBBGa 
□GGBBGGGBBDBQOGB 
GGGBBBGBOGBBaGGB 
BBBDGGBBGGBGBBBG 
OBBQGaBGBBGGGBBG 
□BaaBBOGGBBGDBBa 


Fig.  872. 


BOGBGDBaBGBQBGaB 
DBBGGBBQOBGBGBBG 
BGBGBGGBGGBGBGBG 
. BBOBGBGGBBGGBBGB 
GGBGBOBGBGGBaGBG 
GBQBBGDBGBBGGBGB 
BGBGGBGGBGBGBGBG 
GGBBGGBBGBGBGGBB 
GBaGBGBGBGBGGBOG 
BGGBGBGBBGQBBGGB 
BGaaBDBOGBGGBGBG 
GBGGBBGBGGBBGBGG 
BGGBGGBGBGBGBGGB 
□BBGGBBQQBGiGBBa 
BGBGBGGBGGBGBGBG 
aBOBGBGOBBGGBBOB 
I 

Fig.  873. 


GQGBBGBBGGnBGGOB' 
BBBGBBBaOGBGBBBG' 
BBBGGBGGOBGGBBBn 
-.BBBGOGBBBCGGBBBD 
GaaBGGBBBGGBuGGB 
BQGGBGBBBGBBBGGG 
BBGGDBGGGBBCBBQG 
BGBBBaBGOGBBBGBB. 
GGBBBGGBGGGggGBB 
□GBBBGGGBBaraaBB 
GBGGGBGaBBBGGBGD 
BGGaBBBGBBaGBGGG 
GaOaBGBBGOGaGGGB 
BBBGBBBGQQBGBBBU 
BBBGGBGGGBGOBBBa 
BBBGOCBBBGaGBBBa/ 

Fig.  874. 


CRfiPE  WEAVES 


181 


Fig.  850    10  X  10 

Fig.  851   8  X  12 

Fig.  852    8  X  12 

Fig.  853    10  X  12 

Fig.  854    10  X  12 

Fig.  855    12  X  12 

Fig.  856    12  X  12 

Fig.  857    12  X  12 

Fig.  858    12  X  12 

Fig.  859    12  X  12 

Fig.  860    12  X  12 

Fig.  861   12  X  12 

Fig.  862    12  X  12 

Fig.  863    12  X  12 

Fig.  864    12  X  12 

Fig.  865  ..                                           .  12  X  12 

Fig.  866    12  X  12 

Fig.  867    12  X  12 

Fig.  868  .   12  X  12 

Fig.  869   12  X  12 

Fig.  870    12  X  12 

Fig.  871   12  X  12 

Fig.  872    12  X  12 


Fig.  875. 

aMoaBDooaHDaaa 
■aaBaoHaaoaaaaa 
■■□■□□■■■□□□■■□a 
■■■□□□■■■□□□■■■a 

aoammuaauammaaam 
□□aaaaaaaDoaDaDB 
aaaaDaaaaaaDBaao 
KaaoaaaaaaaDaaaD 
aaaaaoaaaoaaaaaa 
□□DaaaoDDaaaaaaB 
□□aoaaaDDaaaaaaa 
□aaaaaaoaaaaaaaa 
aoaaaoaaaanaaaaa 
aaDaaDaaaoanaaDB 
aaaaaaaaaaaDaaaa 


Fig.  876. 

■oaaBDaDaaaDaaDB 
□BaaaBDaaaDaDaBD 
aDBBDaaaaDBaaDBB 
_BaoaaaaaDaaaBaaa 
flOBaaaaaaaaaaQaa 
cjBaaoBaaaaDBaBDa 
aaaaaaaaaDBOBaaD 
BDaaaaDBaaDBBDaa 
□BBaaBBaBaaaoBBa 

□BGBBaBBOBDBaBOa 

aaaaaaDaaauaaoaa 
□aaaaBUBauaauBDa 
BaaBBOBaaBBaBaDB 

□BBaBBaBaBDBaBBO 

□□BBaaBDBDBBaaaB 
BaaaaaaaaBMuaaDB 

I 


Fig.  877. 


OaBaanBBDBBBOBBQ 

BBaaaBaBaaaoaaoa 
BaaaaooBBaaoBDaa 
.■aaaaaaaaaaDaaaD 
□□□aaaaaaaaaaoaa 
ODDBaoaaaaaaaDoa 
□□□BaaBaaaaaaoDB 
BaaQBaaDDaaaaaaD 
□aaaaaaaoaaDoaBB 
aGOBaaaaDBOBBaaa 

□■■□□□■□■■■□□■■a 

□■■□□□■■□■■■□■■D 

■■□■■■□■■□□aaaaa 

■  ■■□aHOBDaOHBD 


Fig.  878. 

□□■■□□■□■□■■□□■a 
■■DOBBDaoaaaaBog 
.BaaDaBaaoDaaaaDa 
□□aaaaBaaaaaagBB 
aaaaaBDaaaaDaaaa 
CBDGBDBBaoaaaaaa 
□BnaaDBBDaaaaaaB 
aDaaaaaaaaaaaoBG 

GaaOBBGGBBGBaaBG 

BaaaGDaaaGBGaaaa 
aaGGaGaaGaGoaaGO 
GGaaaBGaaoaaGGBB 
GaBBaaaaflGBBGaBa 
BaaGaBoaaBGaaagG 
BBaGaaaaaaBGBaaG 


naGBaBaGGBBGaaGB 
aaGaaGaaGGaaaaoa 
■□BBQaaGBaaaBGBa 
- aaGaaaaGGaaGaaGG 
□□aaaaGBGaaaGGGB 
□BaGaaGaaaaaGBBG 
uGBauaGBBBGaGGaa 

■BBGGBaaaBGGaBBG 

BaaBBaaaaaBGaGna 
BaoaaGaaaaoBBuaa 
□BaaoaGaaBaoGBaa 
□BOGGBaaBaaaGBaG 
nflGaaaQGiiiBaaGBGa 

BQQBUaBBGGaBBGaa 

BQaaaoaGBBUGBGaa 
aaaaaaaaaBGa^BaD 

Fig.  879. 


GaaaBGGGBBBGGGBB 

aBaaBGaaGBBGaaGB 
aaaGGBaDGaaGBBaG 

. GaBGGBGaBGGaGBBa 
BGGGBaaaaGGBBGGG 

□aaaaGBaGBBGaaaa 
GGBBBGGGaaaooGaa 

BGBaGBOGBaGBaaBB 

BGaaGaaaaoaaaGBu 
QBGGBaoaGoaaGBaG 

BaaGBBaGBGGOBBGU 
GGaBaaBGBBGBGOaB 

GoaaaGGGBBBGaGBa 
aBaBBaGaaBBGBBDa 
aBBGUBBDGuaaaaaG 
UBBGGBnBaaaaoBBU 


Fig.  880. 


□GBGaaBaaGaaaaaa 

GBGGDBGaQBGBGaOG 
BGBGBGBBaGBaBGaG 

- aBaaGBaaaGGBaaaa 
BGaGaGGQaGaaaGBG 
QBaaGaaaBBGaGBBB 

aGaGBGaGBGBGGaaG 
GBGaGBGaGBGaGBGa 

■■■GaaaGaGaGaaaG 

GaDaaaoaaGGaGaGa 
aaaGaoGoaGaGaGaG 
GaGaaaGaGaaaGaGa 
GGanaaaGBGaGGaaG 
GaGGoaGaGaGaoaGG 
■GaGaGaaaaaaaoBG 
uauaGaGauGGaGaaa 


Fig.  881. 


GaaBGaaGGaaGGGBB 
aBBGaaaaaaGGOBBG 

■□GGBBGGGaaGBGOO 

□□■■■GaGGGaaGGGa 
'□aaaDGGaaGaaoaaa 
■□□aaaoGaaGBaGGB 
□BaaaBBoaaGGGBBG 
QaBBBGaaGBBGaGaB 
GaaaaaaaaGDaGaaa 

BaaDaaGBBGGQaBGG 

■■□aaaoGaaaGaaGa 
aGaaGGGBaGGaaGaa 

OaBBGBaQGBBDGUaa 
GBBDaBaBBBaDGaBD 

aaaaBBaoaiBaBGOLj 
GnGaanaGGaBBGaaa 


Fig.  882. 


182 


A  HANDBOOK  OF  WEAVES 


Fig.  873 
Fig.  874 
Fig.  875 
Fig.  876 
Fig.  877 
Fig.  878 
Fig.  879 
Fig.  880 
Fig.  881 
Fig.  882 
Fig.  883 
Fig.  884 
Fig.  885 
Fig.  886 
Fig.  887 
Fig.  888 
Fig.  889 
Fig.  890 
Fig.  891 
Fig.  892 
Fig.  893 
Fig.  894 
Fig.  895 


o 
.Z 

X 

IZ 

o 

.Z 

X 

1  o 
iZ 

Q 

.z 

X 

iZ 

.z 

X 

iZ 

o 

X 

1  o 
iZ 

.Z 

X 

iZ 

.Z 

X 

iZ 

o 

.Z 

X 

iZ 

Z 

X 

iZ 

Z 

X 

1  o 

iz 

.Z 

X 

1  o 
IZ 

-Z 

X 

iZ 

-Z 

X 

1  o 
iZ 

Z 

X 

1  o 
iZ 

Z 

X 

IZ 

Z 

X 

1  A 

14 

2 

X 

16 

6 

X 

12 

6 

X 

16 

6 

X 

16 

6 

X 

16 

6 

X 

16 

6 

X 

16 

Fig.  883. 


Fig.  884. 


Fig.  885. 


Fig. 


■□aaaaoBaaDHBoaa 

DOBBBaaOBQaHODBa 
□■■DaOBBDBBDDHBD 

-BBOBBDOBBDaaaaoa 

oaBaaBQaBBBoaaBD 

□BaoaBBODBBBaBDO 
aOOOBOBBBODBBaoa 
aaCBODGBBBUDaUDB 

□aaaaBaaaaaaoaaa 

□□□BBGDBBQBBaaDa 

□aaaaaBDaaaaoBBB 
BBaaDBBaaDaaBBaG 
BaaBBBaBaaoBBDDB 

□□BBBDaDBDDBaDBB 
□BBacaaBPBBaQBBD 
■BOBBDaBBDUOBBDD 


BaaaBOBBnBDBBoaa 

GBBDBBOBDBaaOBBO 
QBGBGGGBBGBBGBafl 
-BBGBGBBDGOBaBBai 
OGBBBGBDBBBGGGBB 
BBOGGBBBGBGBBBGG 
BGBBGBGGGBBGBOBB 
BOBaBBGBBGGGaOBG 
GBBGQGBaBGBBGaBG 
GGGBBGBGaaCBGGGB 
BBGBGBBBGGGBBBGB 
BOBBaGGGBBBGaGBB 
aGGGBGBBOBGaBGGG 
QBBGBBOBGBOUGBBG 
GBGBGGGBBGBBGBOB 
aBGBGBBGGGBGBBOa 


□□■BBGDGBGBaaOBB 
■BaBBGDBGBGGBBGB 
BBBaODaGGaaGBBBU 
□BaGOaGBBGOBDBBG 

BGaGBaaaaaGaaGGG 
□BaaGaaaGBBGGBGa 
□GBGaGaGaBBGoaao 

aaQBGaGGBBGBBQGa 
BGBGGOBGGGBBBGBG 
□BGGBBGBGOBBGBGG 
BGGGBBBGBGGGBGGa 
□GBBGBaOGBDBQGBa 

DGaBaGGGBoaGGGaa 
aaaaaGoaoaoGaaGa 

aaBGGGBGOGBGBBaG 

GaaaGBGaBGDBGaaG 


□□□BGBBBGaOBnGDB 

aaBBBGGaBBBadaaa 

CBGaGBBBCBGCGBGa 
-BOBGGaBaDGBBBGBa 
GBBBOGGBBBGaGBBB 
BDaaBBBGBGGGBGaO 
BBOBGGGBGOGBBBGB 
□GBaaGGGBBBOGGBB 

BBGaGBGaGBaBaaoG 
BGaQaaaaaGaQaDGG 
QQGaaaGOGaaaoGDa 
aaaGGGBGGDaoaaaG 

oaaaGBaaGGGBGGaa 
GGaaaoGGBaaGGGaa 
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aoGDaoBBGaaaaGGO 
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Fig.  887. 
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Fig.  888. 
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GGGBGDBGaBBBGaGB 


Fig.  889. 
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GGaGGBGaaGBBBGGB 

GGaGGBBBOGaGGaaa 
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Fig.  890. 
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Fig.  891. 


Fig.  892. 


Fig.  893. 


Fig.  894. 
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Fig.  895. 


Fig.  896. 


Fig.  897. 


Fig.  898. 


Fig.  899. 


Fig.  900. 


Fig.  901. 


Fig.  902. 
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BGBGGBGBBGaaBGGG 
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Fig.  903. 
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BBOaBBGBBaBBGBGG 
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BGBGBBOBGGGBaBBa 
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Fig.  904. 
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BBGBBBaGGBGGGBDB 
□BaGGBCBBBOBBBDG 

Fig.  905. 


□aBOGGBBGaaaGGBa 

GGGBaGBBGGGaaGBB 
aaGGaaGBBGGGBaGB 

aaBoaaGGGBBGaanG 

DGaBQaaGGGBBGBBD 

aaaGGGBBaaaGGQaa 
aaoGGBBGaaGGaaaa 

BBGBBGOOBBGBBaaG 
BGBBGGGBBGBBQGGB 
QGBBGBBQGGBBGBBG 
GBBGBBaGGBBGBBGG 
BOaGBBGaBGaOBBDB 

□□GaaoaaGGGBaaBB 

BOBBGGaBBGBBGGGB 
BBGBBGGGBBGPBGGQ 
BBGGGBaGBBGGGBBG 
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Fig.  906. 
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Fig.  907. 
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□□BBaaBoaBODBBBa 
□□BDaaflBBaaaBaoa 
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Fig.  908. 
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Fig.  909. 


BaDaaaaaaaaaBBaa 
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BaaBaaaaaDBoaaDD 
□BDBaaaaaaaaBaoB 
□BaaaaaBoaBBoaaa 
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aOBaaBGaGBBDBGBB 

BOGBacaaaaQaBGaD 
GBaaaaGGaaaaGBBG 
□GaBaaaaGGBBDana 

Fig.  910. 


Fig.  911. 
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aBBBOaBBBGGGBBOBBG 
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QaaoGBBaoaaaaaaaGB 
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Fig.  912. 
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Fig.  913. 
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Fig.  914. 


Fig.  915. 


Fig.  916. 


OBBBaaaDGBGGGBGBBBGa 
CBaBGGaGGGBBGaGBBBGG 
BQaaBGGGBGnGaaBGGGBB 
BGBGGBBBGGBGBBBGGGBB 
BGGBQBBBGBGCBBBGGGBB 
GBGGGBBBGGGBGGGBBBaa 
GGBBBGGGBBBGaBDBBBGB 
BGBBBGGOBBBGBGGBBBOG 
□GBBBGGGBBBGGGBGGOBD 
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□GBGGBBBGGGBBBGGDBBU 
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Fig.  917. 


Fig.  918. 


Fig.  919. 
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CREPE  WEAVES  DERIVED  FROM  SATIN  WEAVES 

The  satin  weave  is  first  drafted  and  then  one  or 
more  stitching  points  are  added,  either  above,  below 
or  at  one  side  of  the  satin  points,  the  number  depend- 
ing on  the  distance  between  the  latter.  Other  weaves 
may  be  drafted  in  the  space  between  the  satin  points, 
the  size  of  the  weave  pattern  depending  on  the  number 
of  threads  in  the  satin  weave.  Several  examples  are 
shown  at  Figs.  920  to  931.  The  points  or  risers  of  the 
original  satin  weave  are  indicated  by  different  type  in  a 
part  of  each  draft. 
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Fig.  921. 
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□BBBGanBDaaaaaoB 
aaaDBaaaaoagagaa 
□aaBBBaaaaoBBiaa 
aaBaoaaaaaaaaaaa 
□□□BDaaaaaaBaaaa 
aanaaoaiDBgBaaDaa 
BBODaaanaBaaoaaB 
□□BDBiBaaaaaaaaBa 
□SBBaaaaoBBaaDOB 
BaaDBDnBaaaaaDBB 
□aaKBaaaaBQBaaaa 
saaaaaBDaaaaaaaa 


Fig.  922. 

fiaDB□■BBaB□□aag• 
□iiaaaaaaagaaaD 
BBaaaaaaDBBanaaa 
aQaaBaBaioBoaaBa 
□■□aaaDBQnaBaaaa 
aaaoagool 
' □aoQaaasEaDaoaal 
aQaDBaaoacx^aBOBa 
BlaBDaaaDBaaaBaa 
BaaaaQBasaaaagaa 
□aQaaffiaaaaoDDlDB 
BDsaaaagoaaoaaao 
BaaaanaigBaaaaan 
BanaaoaiBaaaDaaBa 
oaaBBBoaaaDBoaaa 
saBDaaoaBaaaaaaa 


Fig.  923. 


3UQ 


jaaDaaaaaoaDaaaB 
□□BBaaaaaBacBBBo 
aaaDBaiaaaaBaoBa 
□aDaapiiaaaaDBDa 
BDOBSiiaaaaBaaBBn 
BnaaaaaaDDBaBaGa 

□□BDBDaBeRBDDBDBa 

□aaoanaaaaaBDOBB 
□BBBaoaoBooBBBaa 
BDaaaBDOBBBaDBaa 
BDBaaBBaaDBaaaGB 
□□aaBaoaaaooaaaa 
SBDaaaaDaaBBoaaq 


oaaaaaaaaaanaaaa 
BaBDaBODBBaaaaoa 

" — "■□aaoBonr  


■□□BaaaaooaoGLn 

■□□BDOfflaaDBDOaDD 

aaaaaaaaaBBBnaaa 
□□HaaaaaoBaaaaaa 
□□aDDBaaaBooaaaa 
aaaaaaoaiaaaaaaaa 
□saagBOQaDDaBBbS 
□BagBaaDanDBaaaa 

□BDOaaDffiBBDBDDBa 

SBaaaaaaaaBaBaaD 

Fig.  924. 


DBBaaBBBDanaBacD 


□□□BBoaBBaaaaal 

BDawaBDaoaaaaaBB 

BaDaoaaaaGBBBaaa 

□□BBaasBBoaaaaao 

□□BBBaaoaaagaaaa 

apaDQBBDOHBaDDDa 

□aaGDiiiaaaoaDaaoa 
□SBaGGGGBaaGBBaa 

□GGGBaGGiiBaaaDGa 

aBGGBaBGGGaBBGGB 

aaaGGGGaaoGBaaoG 

I 


nGDGGaaaGaaagGgg 
aGaaaGGGgoaBiaii 
□GoaaaaaiBGGagga 
-aaaoaGggaaaoBiiG 
GBBBaaBBiGGGggaaa 

aGGGGQBBBGBlBGGG 
BBGaBiaGGGGBBBGfi 
OGgaaaBGBBBGGGGG 

□asfaGGGgGaaaGaaa 
.aaaBaasBBGGGaoaa 

aBGGGgGaBBGBBaaG 

BaBGBiaDGaGoaaaG 

GGGGaaaBGsiaaaGGg 
aGslaGGGGGBBBaaa 

GGGBBBGBBBGGaaGa 

saaGGGaaaaBGBBaG 


Fig.  925. 


Fig.  926. 


□OGaGGGBaanaBBGa 

GGBBGGiBBGlaGGBB 

gaBBGBGGGBBGGBaa 
_ggQaBGaaBBGBaaG 
aGaBBaaBGGGaaGGB 
flGSGaGBaaGBBaaBG 
QaaaaaBaaaGGDaaa 

aaBGBGGGBBaQBaaD 

GagaBGaBBBDnoaGr 


QGl 


IDGGaaQGI 


□GaaGGaaaGBGoai.. 
GaaaGSGGGBBGDaaa 
eGoaaaQoaaaGBGGG 

Fig.  927. 
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Fig.  926 
Fig.  927 
Fig.  928 
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Fig.  930 
Fig.  931 
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■■□□■■■■aaaHDHaa 
aaaaoaaaaaaaaaaa 
aaoaaaaaaaaaDaan 

coaaaaaasaaaaaaB 
laasaDaaaaaaaaga 


 jDOsaoi  

nsaoaanoaaaaaoaa 
■□□aaaaaaffiaaaaQa 
iaDDsaaaaoaaiaaa 
■□aaoDaaaaGDeacn 
oaaaaDoaaoaaDuaa 
QoaiaaaaaaaaBBaoa 
aaaaBBBBoanaaaBa 
aaaoasaDaaDDBBaa 
saaBaaaaaBBaaaaa 

Fig.  928. 


BaDBDnaDBBBDDBDD 
ODaaBBBDDOCQBaDB 

aaBaoBaaaoaiaaaa 

□aaQaaaeafflBBaaaa 
maamammmaamQamaa 
OBBaaoBDaaaoaaBB 
□□aaaaaaaonaaaoa 
□Baaaaeaaaaaoaaa 
aanBaaoBaaaaaaaa 
aaaBaaaDaBasaaaa 
□□aaoaasaaaaaoaa 
DBOiiaaaaaaaaaaaa 
aaaaaoaaaoaDsaBD 
aaaaaoaanaaaaaaD 
aoaoHiBaDOBaDaaDa 
aiBaaoaaaaaaaDBBB 

Fig.  929. 


aaaBBBaBBBaBBBQ 
BaaaaBosaaDgagi 
aaaeBBDaaaBiaSi 
aBQaoaaaaaaaiDn 
□□iaaaaaaasiBBao 
BaBaaasBBaaoaaa 
aaiaaBDDGoaBBaaB 
aaDDDBBaaaBBana 
oaaaaaaaQisaaooa 
aaaaasaBDaaDiaB 
□igaaaDDaaaaciiaB 
aoaaaaaaaaaaiiaa 


EaaoaaaaBBaaaaa 

Fig.  930. 


DDaaaaDBaDDSQDDB 
□□■BaDBDDDaaaaBa 
DKDDaBQoaaanaBBQ 
aaoaBDaaBaaasDDa 
□□□aaaaisGaDBDoaa 
□□saaGaGOBBoaGBB 
GBGaBaGOGaaaGnGD 
aaaaaaaGSiGGaaGGa 
aaaBGGGaQoaaaaDa 

SGBDaaaGGGaaoDxa 
aaaDBBGGieGaDBao 

BBDaBGGOBaGBBQDa 
GDQBCiaBBGGCBBGDB 

□aacQGaaaaBacGaa 
□aaaQaaGaaaaaaQP 
saDGBGGBaaoGaaao 

Fig.  931. 


CREPE  EFFECTS  BY  ARRANGING  FLOATS  IN  SATIN  ORDER 

A  great  variety  of  crepe  effects  can  be  obtained  by 
forming  a  group  of  risers  and  then  arranging  it  in 
satin  order  with  any  desired  number  of  threads  in  the 
pattern.  The  resulting  weave  may  have  warp  and 
filling  threads  floating  too  far ;  these  must  be  stitched 
down  in  some  regular  order  to  connect  the  groups. 
Examples  are  shown  at  Figs.  932  to  996. 

Above  each  of  the  first  nine  drafts,  Figs.  932  to  940, 


□aaaaaaaoDGGBBaB 
oaaBBDaaaoaoaBaa 
■BaDoaaaGaaaGGaa 
■■□□aGBaBaBaGaaD 
■aaBBBGaaGaaGBBB 

aBBaBBaGGGBBBGBB 

oDaaaflaBBBoaaQBB 
aaaDBBBaaaoaaaBB 
OBBflaoaaaaaaaaGD 
BaBioaaGBBBQaaGD 
aaaaGBBBaaoDBBGa 
oaaBaGaaaaGGaaaa 
aaoaGaBBoaaaaGGD 
aBaaoGBBBGBaapoa 
BaaaBaaGOGBBGiafl 
•■aaaaaaaaaBBaBB 

Fig.  932. 


■□□aBBBGaaBaDaaB 
□□GaaBGaaanDaaaa 

SaaaBaaGaGaaaaaa 
BOBBBGaaaaaGBBB 
aBBGaGBBBGaaBDao 
aaGDGaaaGaaaaaaa 
□□aaaaaaaGanaaao 
□aaaaaaaPGDaaaaa 
aGaaaDoaaaaaaaan 
□aaaoGGaaaGaaaGO 
aaGGaaaaaaaGaGBa 

□GGaBBaBBBGaGBBB 
BBaaBBBaGaBBBGBB 

BaGBaaaGGaaaaBBa 

BBaGGGaaaGaaaaGa 
■aaaaaBBGBBBaaaB 

Fig.  933. 


□□BBBBGBBGGaBBBa 

□GaaBGBBBBGGGBBa 

aaBGGGaaaaGBBGGn 
BaaaGGGaaGaaBBGa 
aaaaaaaQaaaaaaGB 

□BaoaBBBGGGaBGBB 

BGaGaBBBGaaGGaaa 

BBGGGaBGaBBBGGGB 

aaGaaGGGaaaaGaan 
aaaaaaGGGaaoaaaa 
□GBaaaGaaoGGaaaa 
GGGaaGaaaaaGaaaa 
DaaaGGaaaaGBaGGri 

aaaBDGGBBGaaBBGG 
aBBBGBBGGGaBBaGB 

□aaaaBaaaGaaaoBQ 

Fig.  934. 
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is  placed  the  group  of  floats  that  is  arranged  in  crepe 
weave  order. 


Fig.  932 
Fig.  933 
Fig.  934 
Fig.  935 


10  X  10  5-leaf  satin,  1,  4,  2,  5,  3 
10'  X  10  5-leaf  satin,  1,  3,  5,  2,  4 
10  X  10  5-leaf  satin,  1,  4,  2,  5,  3 
10  X  10  5-Ieaf  satin,  1,  4,  2,  5,  3 


naBBDaDBDaaanaB 
□□BaBOBBoaGOBaBa 

OBoaaaBaaBOBoaao 


BOBaBBoaaaBaBDBB 

anaaiaaaaiaaaaBB 
□oaaaaagBflaaaaBa 


□□aaaBDaaaaaaaai. 
□□BaaaBBQaooaaao 
□amDDaaoBDBDaoQ 
BaaDaaaaBaBaoano 
BBaBaaonaoaaaaaa 
■□aaaaDDODaaaaaB 


Fig.  935. 


DBDD 

□aaa 

BBBD 

ODua 

\ 

■□□BBBQODDaDaaBa 
□□BaaDDBooaaaaaa 
□□□□aDDBBBDDDaaa 
DBagaaaaaoDaaQaQ 
-□BBBqDaaaaaaaaDD 
aBagaaDaaDBBaaaa 

□□BaOBBBDDDQBaDB 

□□□aaBaaaaooaaBB 

BBDDDQBQDiBBQa"" 
BnDBDQDDBBBaDBOD 

aaaBBBDagnaaaaaa 
□□BaaaQBOoaaBBB" 
gDaDBDaaaaDDQaaa 
□BgDODBBaaDBciaaa 
oaaaaDaaaaaBBBan 
■aaaaaaDSaBaSaHa 

Fig.  936. 


DaaaDi 


DCMQ 

oaaa 

□aoa 

I 


—□aoBBBaaaaaaDBaa 
□□BBBaaaaSaaBBBQ 
□□□BDaaaBaaaaaaB 
BGBaoaaBBaBaaaaa 
□BaaaDDaaaaaaBDo 
BBBaBaBaaaaaaaao 
□BgaaaaanGaaDaaa 


caaBBaaaaaaaaaai. 
aaaiaaaoaapaaBBa 

Fig.  937. 


I 

naDGBBaaaaaaaga 
DaBGaaaaGBBaaQa 
□BGaaaGaBDaDaaG 
BaaaaaaaGoaGDaa 
■□GBBaaGGQaBGaa 

SaaaaaBgaQaGBaa 
aGGaaQiaaGGaaa 
aaGGaaDGQaaGaaa 
aoGoaGaaaoaaoGa 
aaaaoaaaaaGGGaa 


aaaaaaaaaDaaaGO 

BaaaGGGaaaGGaoa 
□□aaaaaoaaaoaa 


OQGaGGGBGBBaGaa 

■GaDaGaaaaBBGBB 
■GGBBiGBoaDaaaa 
QaaaaBGaaaaGBoa 


Fig.  938. 


GBaBGBGGaaaGGSa 
GaaaGGaaaoaGGGa 
aQGGaaaaaGaaoGg 
□□GaGGoaBGaaaGi 
BaaaaDGGBGBBaGG 
BBBGBBGGaaaaoaa 
GBBGBBBaaoGGaaa 
□□aGBaaaoaaaaaa 

Fig.  939. 


DGGEDaBBBBGBaaaad 
GGGaaaaaGaaaaaoa 
aaaGaaBaaGGGGaaB 
aaGaaaaaoaGGGBaB 
BaBGGGOGBaaBBaaa 
aaGGGGGaaaaaGBaa 

GGBBBBBGBBBBaGGa 

GBBaaaGBBBBBaDoa 
aaaaaaaGGGGGaaaB 
oaaaaaGGGGGaBaaB 

BGGGGGBBBBBaBBaa 
GGGGGBBBBBOBBBBB 

BBBBBoaBBBBaGaaa 
.  aaBBGBBBBBaaGGaa 

BBBaBGGaaGBBBBaa 

aBflaoGDaGBBaaaGB 


Fig.  940. 


Fig.  941. 

ICBaGBBGaaGGaaGBB 
<  aGaBGaaGOGaGaaGa 

□BGaGBBGaaGBGGGB 

BaGQaQaaaaaaaGaG 
aoaaaaGGGaaaaaGa 
aBGaaaGGBGBaGBBa 

-aaGBBGaaDic-'^'"- 

GGBGBBQBBDC 

aaGBGGaiaai 
naBGGGBaaac 

GBBGBBGBGGC 

 IDGDI 


agBHGBaGQBBaBBGa 

BaaBBaaGBizjaBqaao 


Fig.  942. 
BaGBOGBaaaaGGaGa 

GaBBOBGOBGaaBBOB 

ogBpaaBODBoaiaaa 
gagGaaGBBBGaaGaa 
aaiggaGGBGBaBGGB 
jggBBBDBGGBGaaaB  ^ 
GBQaBaaaaaGBoaaQ 
■■□■□□agGBBBGaaa 
BaBBflgoaGaaaaaaa 
gaagGaaaGBGoaGnB 

aaaaGGBGBBBGGBGa 

GBBBGaaaaGGBBaaB 
OGaGaaaGGaoGaGaa 

QBOQaDGBaanBGDBa 
aaaGGBGnaGBBBDOB 
BGDaaaoaDGBGoaBB 


Fig.  943. 


GUBaaanaOBGGBaD 
BBaoBaBGBGBaaGa 

GaGaaGBBGBGBOBn 
aGBGaaaDBGBGBOB 

BaaBGaaBaaBBGBa 

□GBGBGBGaBGGBaB 

GBaGBBGaaaGBaaa 
BGaaaoaGaaaGaaa 

QaGBGBGOaiGBGBG 

iGBOBaaaGQaaaGB 

BGBBaaQBGBGGBBG 
aaGaoBOaaaaGGB 
aaGaGGaaGBaaoaa 

BGBGBBGGaaBGBGB 

BaaaDaaaoGaaGaQ 


Fig.  944. 


BaGaaaaaaaoBBGaB 
BaaBBOGaaaGBBaaa 

_BBGGGBBDaaBBaOGO 

QGaaaBBBaaGGaiaa 
BGaaaBBaaQBaGBBB 
aBBaGGGBaGaaaaaa 


aGGGBBGBflBaagciGB 

aaaGBBBBaGgGiaGB 

□iBBaBaaGBaGBBBB 

BBBGaaBBGaaaBaGn 

GGOBBDRBBBaGGGBB 

BaaBaaiBaGGBBaaa 
aaaaaGGcnanaaaaa 

aaaauBiicauaaaaaa 


BBGGaaaaaGaaGGaa 

-aBBGaOBBGaaGGGBB 

□aGBOGaaaGaaaaoa 
QGaGGGaaaGGGaaoG 
GGGaaaGGGaGGaaaG 
aGGQaaGGaGGGaaaG 
□aauaaGGGaaaGGGa 
aGGGaaaDGGaaGGaG 
uaaaGaoBGgaaoGGa 
□□aaGGaGGQaaaGGU 
CQaaoGGaaaGGGaGG 
ciGaaaGGoaaGoauGn 
BaoGGaGGaaGGGaaa 
aaOGaGGGaaaGGGaa 
aaGGGaaBGDGaGGaa 
aaaaoGBaaGBoaaaa 
I 

Fig.  945. 


■GBBBGaGaaaGi 

IBiGBBBI  

[  

aaliiaiiiGOGSSai 


.GBBGBBl 

BGaDGBBGi  

IQGGaaBGI 


 GQOGB 

IDGBaaiBBDBBBa 

 E  


 JBGBBBOGGGB 

iGGaaBBoaaaGBBBG 
auaaaGGGGaBGaaao 

aGBBBGBBBOGGGaBG 
GOGBaGBBflGBBBOGG 
BBBGGGGBBGBBBGBB 
BaBaaBBGGGOBBGBB 

□BaaaaaaaaaoaopB 


Fig.  946. 


BaGBGGBGaBGGBGBB 

aBGaaGBaaaGGaaaa 

-GGBGaBGGaGBBGBGa 

GGaaaaGoaaaBGaaa 
BaGGaGBaaaaaaGBB 
GBGGaoaaGBGGaaGB 
aaBBGBGaaaaaGGaa 
aGaiGaGGaaGBGuaG 
GaadaaaaDGBaaaGB 

□BGG|BGBGaaGaBDB 
anaBGGaOBBQBGGBG 

BanaGGaGBaGBGGaa 

GGBGaBGBGGBGBBaG 
GGBOBBGBGGBBGBGG 

BBGBGaaaaaQGaaaB 
BiaaoaaaGaaDBOBB 


Fig.  947. 


aaaaGaaaaGGGBciGi 

aaGiDQGaaBGGBBBG 

— ^GaaaaaaiGaar — 


GBGGGaaBaaaBBGGa 
gGaGGBBBGQBaaaGa 
QGaaaGGBGGGaaaGa 
□GaaaGGGaGaaaaGa 
GGGaaaGGBaaGGBGa 
iGGBaaGGaaaGGGBG 


aaaGGBGCGiiBGai 

BBBGGGBGGiiBC ~~ 

QaaaGGBiar — 


■GO! 


P'ig.  948. 
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Fig. 

936  . 

.    .    .  10 

X 

10  5-leaf  satin,  1,  4,  2,  5,  3 

Fig. 

937  . 

...  10 

X 

10  5-leaf  satin,  2,  5,  3,  4,  1 

Fig. 

938  . 

...  15 

X 

15  5-leaf  satin,  1,  3,  5,  2,  4 

Fig. 

939  . 

...  15 

X 

15  5-leaf  satin,  1,  3,  5,  2,  4 

l^lg. 

941) 

.10  X  10  o- 

-leaf  satin,  1,  4,  7,  2,  5,  8,  3,  6 

Fig. 

941  . 

.    .    10  X  10   5-leaf  satin 

Fig. 

942  . 

.    .    10  X  10   5-leaf  satin 

Fig. 

943  . 

.    .    10  X  10  5-leaf  satin 

Fig. 

944  . 

.    .    11  X  11  11-leaf  satin 

Fig. 

945  . 

.    .    14  X  14   7-leaf  satin 

Fig. 

946  . 

.    .    14  X   7  7-leaf  satin 

Fig.  949. 

Fig.  950. 

Fig.  951.                      Fig.  952. 

□□■□■■OHoaBOBa 
aaaBBOBBaBOOBaa 

■BaDBBaaBOBaDDB 
□BBDUBOBaaDBOBB 

BMaBoaBaaBooBBa 
BaBaBoaaBBBagBB 
aBaoaaDBBOBBaoB 
BDaBDOBBaiBaBaa 

□□BBBDOBBiDBaaa 

□BBDBBDDaaaaaoB 
BBaBBaaaoBDaBao 

□BBBQBOBaoaBBBa 

□□BoiaaaBOBBaBB 


□oBBBDBaBoaaaBa 

BBoaaaBaBaDBaoo 
□BaBoaaanaaaDBB 

□aDBBBDaBBBaaDB 

BaBaDOBBaaBOBOB 

DaBOBBaBaBDaBBD 
BBOBDBaBOBBBDaB 

DBaBaBBDBDaaBBa 
BaoBBaaGBOBBOBn 

BBBaOBBBOBOBOBa 
□□□BBaaBaBDBBDB 
aiBDBaBDDBBDaaB 
BDBGBOBBBaaBBBa 
BOBBDBaQDBBaOBa 
BBODaBaBBDBDBaa 


■aaBDBaaaBBBBaa 
aBOBaaBaoBBBBaa 

□□BaBBaBBaBBOBO 
□□□BaBBDaBDOBOB 

amaBaaaaaaDBaa 
□BaDBBGaoaaaaBB 
aDaaaaaaaoaGBBB 
aaDaaaaaoaGGBBB 

□BGaaaDBBaBBOBB 

BGBGaaBBBBaGang 

aaGBGQaaBBGGDBCi 

□BBOBaaBBGaaaGB 
BaaaaGBGGaaBQaG 

BBBBGGOaaBGGBGa 

aBBDaaaGBOBaGBB 


aGaGBGaaGGBGaaa 

BGGBaaGGaBGBBGG 

aaaoGBGaGGaaaaa 
GBGaaGaGBGBaaaa 
aaaaGGBGaaaaGaa 

GBGaBBGBBGGaaaG 
GBGBBGGBaaBGBaa 

aaaGaBBGBBGaBGa 
aaaaaaGBGnaBsaa 
BaaaaaGBGaaaoaa 

BGGBGGBGBGGBBGB 
OBBDflBaGBOaGGBa 
BBGGBGBBGBaBGBG 

GGBBGaaGGaGGaaa 

GBGGBGGBBGBaGaB 


□□□BBBGaaGGaaGB 

aDDBaBGBGBBBGGa 
BOOaGGBaGBBBaGG 
□BBGGBGaaGGGBaa 
aaGBBBGGaBOGBBB 
aaGaBBGGGBGGBOa 

□oaaaGBBBGaaaGB 

□□BBGGaaaaBGBBB 

OaGBGGBaQaaGBBB 
MBBGBBGGBGQBGGG 
BBBGBGBBBGGBBGG 
BGOBBGBBBGGGBGG 
GOaaQBGGDBBBDBB 

aaaoGBaGGaaaGBa 

■aBoaaBaoBaGBaQ 

Fig.  953. 


□GGaaGGBGGGBGaa 

aGaaaBBGGGBOGaa 

GBBaGGBBGaGGGBG 
aBGGGBGBBGOaBBG 
BGGGBOGGBBGBBGB 
BBGBGGGBGGBBGGG 
GBBGGGBBGGBGGGB 
GGBBGBBGBBGGGBG 
GBGGBBGGGBBGBGG 
BBGGBGGaBGBBGGG 
BGBBGOGBGGGBBGB 
aOGBBGBGGGBGGBB 
GGBGBBGGGBBGGBQ 
GBGGGBBGBBGBBGG 

■aaQBaGBBGaai — " 

Fig.  954. 


□ 


BGOQBBBOGBGGBGB 
□BGBBaGGBBBGGBG 
OGBGGBGBBGGGBBB 
□BBBGGBGGBGBBGG 
■BGGGBBBGGBGGBG 
GGBGBBGGGBBBGGB 
aaaBGGBGBaGGGBB 
GOBaaGGBGGBGBBG 

GBBGaGaaaGGBGGa 

BGGBGBBGGGBBBGG 
BBGGBGGBGBBGGGB 
□GGBBBGGBGGBGBB 
BGBBGGGBBBGGBGG 
aBGOBGBBGGGBBBG 
■BBGGBOGBGBiaaa 

Fig.  955. 


□aBGBGBBGBQgBgB 
QBGGBGBBGBgBgQB 
GBBBGGBBBGGBBBg 
BGBBaBGGBGBGBBa 

BGBBGBGBaaBgBaa 
GaaaBGGBBaaQaaa 

aBaQBaaaBBQBQGB 

GBOBQGBGBaaBQaa 
aGGBaaGGBBBGOBB 
BGBGBBGBODBGBqB 
GGBOBBGBGBQGBQB 
BBGGBBBDaBBBGGB 
BBGBpGBGBGBBGBg 
BBOBQBGGBGBBaBG 
BBBUUBBBGGBBBGa 

Fig.  956. 


Fig.  957. 
■□gbbgbggbggbgb 

aBDBBGGBflGBgOBa 

GaBGGBOBBGGiBOB 
BBGBGGBGGBGBBGQ 

BBGGBagBGGaaaBG 
GDBoaaBQBBaBGaa 
aaaaGpaaaaDQaBG 

OaaGaQQBGGBGBBG 

oaaGGBBaaGaBaaa 

BDGBGaBGGBBGBaG 
GBOGBOGaaaBGGBB 
□GBaGBGOaGaaGBB 

BGaaGGBaGBGaaoG 
aaaGBGaaaGaBGBG 
paBGoaGGaaBaGGB 


Fig.  958. 

BGGGBBGGBBaGBBa 
BOaaBaBBaGBBGGB 
GBBBGGBBGaBBBGG 

GaaaGGBaQaGGaaa 
aBGaaaGGBBGaaaa 

aBnGBBBGGGBaaGG 
BBGBaaaBBGGBBGG 
aGBaGQQBOBBGGBB 
BGGGBBBGGBBGGBB 
GBBGGBBGGBBGBGG 
QBGBBGGBBGGBBGG 
BaPBBGGBBBGaaBB 
BGGBBGBGGGBBGGB 
GBBGGBBGGaBGBBG 
OBBBaGGBBBGOBBa 


Fig.  959. 

GBGaBDaDBBGBBGG 
GGGBGBBBGBQBDBB 
BBGGBGnQBBGBGBG 
GGBBOBBDGGBDGBG 
BaGBGBGBBGGDBaB 
GaBBGBGBGBaGGBG 
BaGaBQGBGGGBBGB 
OBBOGGBDBBBGBgB 


JOBBBaBDagBBGaG 
aBGGaBBGaGBGBBG 
aGBBaGGBGGBPGaa 
aGBGBBGGGBGBBBG 

BGaaaGBaaoaaoGB 


Fig.  960. 

BGaGBcaaGaaGBBG 
GBGBaaGBGaBaBGa 
GGaGBBBGaaaaGGB 

BGaaaGBBGBGGaBQ 

GBOGaaaGGaaoaoB 

BQBGGBOGBQGBGaa 

aaaaGGGBGaoGBBD 
BaGGBGaaaGBGGaa 

OGBOGBGBBBGBDGB 
GBGBDGBBGBBGBGG 
BGBDBOGBBBGGGBG 
□BBBGBGGBGGBGGB 
BBGBBGBGGGBGBGG 
.GBBBGGGBGBGBGBa 
□QBaGBGDBOBBBGB 


□GGBGBBBPGGBGBBB 
GBQGGBBBGBGQGBBB 
BGBBBGGGBGBBBGGG 
aGBBBGBGGGBBBGBG 
■BGGGBGBBBGGGBQB 
BBGBGGGBBBGBGGGB 
□GBGBBBGGGBGBBBG 
■GGGBBBnBGGGBBBG 
OBBBGGGBGBBBGGGB 
GBBBGBGGGBBBGBGG 
BGGGBGBBBGGGBGBB 
BGBGGGBBBGBGGOBB 
GBGBBBGGGBQBBBgG 
□GnBBBGBGGGBBBGB 
BBBGGGBDBBBGGGBG 
■BBGBGGGBBBGBGaa 

Fig.  961. 


□GBGBBBGGGBGBBBG 
□GBBBGBGGGBBBGBG 
GBBBGGGBGBBBGGGB 
BBQBGGGBBBaBOGGB 
BGOGBGBBBGGGBQBB 
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BGBGGGBBBGBGGGBB 
GGGBGBBBGGGBGBBB 
GGGBBBGBaaGBBBGB 
BGBBBGGGBGBBBGGG 
BBBGBGGGBBBGBGGG 
BBGGGBGBBBOGGBGB 
GBGDGBBBGBGGGBBB 


Fig.  962. 


□□aBBBGGGGBBGBBB 
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BBBGGGBBBDBBGGGa 


Fig.  963. 
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OBBBGGBGGGBGQBBG 
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□BBGGBGGDBGGBBBa 
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□GGBGGBBBGGBBGGB 


Fig.  964. 
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Fig.  947    14  X  14  7-leaf  satin 

Fig.  948    14  X  14  7-leaf  satin 

Fig.  949    15  X  15  5-leaf  satin 

Fig.  950    15  X  15   5-leaf  satin 

Fig.  951  .........  15  X  15   5-leaf  satin 

Fig.  952  .   15  X  15  5-leaf  satin 

Fig.  953    15  X  15   5-leaf  satin 

Fig.  954    15  X  15   5-leaf  satin 

Fig.  955    15  X  15  15-leaf  satin 

Fig.  956    10  X  15   5-leaf  satin 

Fig.  957    15  X  15  15-leaf  satin 

Fig.  958    15  X  15   5-leaf  satin 
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.„„  ^laa 

□BlBOOaSBOiiaaBB 
BBaaDaaaBaaaBBaa 
BBadBaaaBBaoaaBn 
BaaaaoBBaaaaaaaa 


Fig.  965. 


□□BBaBBDBOBBaaaa 

□□BOBBDBDBBiBBaO 
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BaaaangDBDaBBaaBa 
□□□BaaaaaaBBaoB 
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"lOBBBDaaDnoBDar" 


BigmDaDainaailiS  BaaSaHHaBBoS^^SS 
SR55P^SPISS!S!SSS°  "aoaaaaaaBBaBBBa 

SSfSSSRSSSS52a°B  SBaBDaBBQBBDDBBP 


□□□□BBBBBaaaL.,^. 
□□□□BDaaaaoBBBBB 
BBBaBoaaaBoaaaaa 
BBDaaaaBBBaaaoBD 
BBoaaaQaaBBBBDao 
aBBBaaaaaaBBDaaa 

Fig.  9G6. 


□□BBDaBBOBaDDh. 
□DBBBDaBBDOBDQQ. 

BBOBBaGBBaaaBBaa 
BBBaaaoaaBaoBBBa 

□BBgaDBBDOBBaBBa 
□□□aaaBBBDBBBaDB 

BBGaaanBaaGBaaGa 

BBBDBBBGaBDQaBaa 

□aBDGBBGDGaBaaaa 

Fig.  967. 
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■□□l 
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aGBGaaaaaaaBagaa 

 -Diao 

lOQQ 


BBaaBoaoBaaaaaaa, 


Fig.  968. 
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□□□BBDBBDBBaGaflBoauaaa 

□BBGDOBaGaaDBBGaGBBaBB 

GaGaaaGDaBBaBBciBBaQGBB 
OBBaBaDBBaaGBaaaoaaaGQ 
■□ggaBgngaBBGDDBBDaBaa 
oaaBaaGBflaBBGaaaDOBBaD 
BOBBaBBaDaBaaDDoaaaoDB 

gGBaaDgGBBGDaBBGBBGBaa 
BBDODaBGBBaBBOOaaBGaGD 

aaaaaDDGB  BaGGGaBGDaBBG 
aaGaQGaBgaGaaaaaaaBOCo 

Fig.  969. 


aDaGGBaBBBBBBGaGBaGGOBDB 
GBaGGBBBBBBaBGGGGBDGGBBB 
BBBaODBOOGGBOBBBBBBGaGBG 
BDBGaGGBGGGBBBBBBDBGGGGB 
aaDBBBBBBaGaBGaGOaGBBBBB 

naBaBBBGaaaGOBaaDBBBBBBG 

aQBOGGGBaBBBBBBDOOBGaGGB 
DDQBGaOBBBBBBGBGaGGBGaGB 
BBBBBaGaBGGaaBGBBBBaaGGG 

aBaaaaGaaaGaGBBBBBBGaoGG 

□GGaaBBBBBBGOGBOGGGBGaaa 
aGGBBBBBaDBGGGGBGaaBBBBB 
.aGOGBGGGGBGBBBBBBGGGBGGG 
BGOGgaGGGBBBBBBGaaGGGBaa 
GBBBBBBGGGBGDaaBGBBBBBBa 
aBBBBaaOGGOBaaDBaBBBBaBG 

Fig.  970. 
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gBqGBBGaaaBaaoaaBBaaB" 

BBgaBDBBaGGBaaaGBGGBaQ 
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-agaBBBGGBGGBGGBBaaBaBB 
■■aaBQgBGaBBaQBGBBGGGB 
BQgBgDBBGGBGBBGGaBBBaa 
GGaaaaaGBBGGOBBBGGBQOB 

ggBgBBaaaBBBaaBGGBQGBB 

BBgggBBBaaBGGBGGBBGGBa 
GBBBGaBOGBaQBBGGBGaaaa 
GaBGGBGGBaGGBGBBaaaBBB 
aaGGBBGGBGBBaGGBBBGGaa 
BBQgBGBBGGaBBBaOBaOaaQ 

aDBaGDGBaBGaBaGBaaaaGO 

Fig.  971. 


□□BaQBBGGaaGGBaa 

□GOBaBBBGGGBGBBa 
□BGGaBBBaBOGGBBB 
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BGaaaGGGaGBaaGDG 
□GaaaGaGOGBBaGBG 
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BaGGGBOBBaGGGBGa 
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CBOGBBGGaBGGBBGa 
GGBGBBaGaGBGBBBG 

BaGGBaaGBGaGaaaa 

□BBaoaaGaaaoaQaa 
□aaaGGaaGaaaGOGa 
oaaaGaGGoaaaGaGG 
QQaaGDaaGoaaGoaa 
aGGGaaaaaaGoaaaa 
aGBGaGaBBGaGOGBa 
aGGBBaoGBaaBBDaD 

□aGBBBGOGBQaaaGG 
OaGBBBGaGGGBBBGa 

BaGGGBOGBBGaGaaa 

BBBOaGBGaBBOGaBa 

aaBGaGcoBBBoaaao 


Fig.  972. 
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■□aaoaaaaaoaaaEa 

J 

Fig.  973. 
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■■■ggqaBBaGGGOBB 
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QSSaBGgaGBBBGaaa 
QBaaaGGaaaaaaooB 


Fig.  974. 
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Fig.  975. 
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Fig.  959 
Fig.  960 
Fig.  961 
Fig.  962 
Fig.  963 
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Fig.  976. 
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■■□■■■■□■■□OBBBBOO 
BBaaaBCBBBBOBBaDBB 
□□BBBBaOBBaBBBBDBB 
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■BODBBBBPaBBaBBBBa 
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Fig.  977. 
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Fig.  978., 
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Fig.  979. 
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Fig.  980. 


.DDBDaDGBaaDaOGBBGUB 
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OGaaBaBaaaBGBBBGGaaa 
BaGaGaaaGaaaoGBGanaB 
BBGaaGBBBGGaGBaGaaaa 
BBGaaaGGBGoaaaaaGaGU 
BBaaaaQBGGaaBGBaaDBG 

Fig.  981. 


Fig.  982. 
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Fig.  983. 
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Fig.  984. 
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Fig.  985. 
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Fig.  986. 
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□aaGBGGBaaGaaGBBBaaa 

□BBBOBPaaGGEBBGaBQCG 

Fig.  987. 
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Fig.  988. 

Fig.  989. 

Fig.  990. 
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QBBDQGBGDQBaOBGGaGBBBGGGGa 

□■□□□■aaaconaaaaoaaaaGBBGa 
aaoaGGGcaaaaDGGBGaaGGaaaaa 

Fig.  991. 
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Fig.  992. 


OGBGGBaGGGBBGGBGaaBBGGGBaa 
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BaaaaaGGaBaaaQGaaaGGGBBBQa 
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□GaaaaaBGGGBaaaGaGGBBGGaaB 
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BGGGflBGGBaGaaaGGGBaaaGBGga 
BaGBGGBaBGGaaavaaaaaaBGggB 
OBaaaGGaaaGGBaa  aaaDgaaGGaq 
ooBBBGOBGOBBGUuaaaGaooaaaa 

Fig.  993. 
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UBGGBBOGGBBBBGBBGGGBGGBB 
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BGGBGGGOBBBOOBBBGGBGGBGG. 
aGBBaGGBBBBGBBQOGBGGBBGO 
DBBBGGBBBaGBGGBGGGGBBBGG' 
BBBBGBBGGGBGGBBGGGBBBBGB 
BBDGBGGBOGGGBBBGGBBBGGBG 
ODQBGGBBaGGBBBBOBBGGGBGa 
BGaGOBBBGGBBBGOBGGBGGGQB 
aaGGBBBBGBBGGGBGaBBGGGBB 
BGGBBaGGBGaBGGGGBaBGGaaa 
BGBBGGaBGGBBGGGBBBBGBBDG 
OBGGBQGGGBBBGGBBBGGBQOBG 

■□□BaaoasaBBGBBOacaaaBBO 

Fig.  994. 


aaGaGBBBODGaBBGaGGGBGGBBGBGHGGGBGBGBBGGB 
aGBQBaaBGaBaaGBaBBBGGGBBBaBGGGBGGBBGBaBG 
DBGGBBGBGBGQGBGBGaBGGBGGaBGBBBaGGBBBaBGa 
aGGGBaBOBGGaaaGBBGBGaGGdBaaGBBGGBGGGaOBB 
fljGGaaaGaaBBBGGGBBBGBGGGBGGBBGBGBGGGBaaGa 
JiaBGGOBOBOBaGOBGGDBOBBBGGGBaBGaaGGBQGaaa 
.gaDQQBGaBaGaGBaGGBGBGBaGGBGaaBOaBaGGGBBB 

iGaaaGGGBaaGBGGGBGaBBOBGaaGGaGBoaaaGaGGa 
GBGaaGGBGGaBGBBBaGGaBBGBGGaaaoaaGBGaGaGa 

GBBaBDBGGGBaBGBBGaBGGGBaBBBGGGaBBGBGGGBG 
gBBBGBGgaBGGBBGBGflGGOBGBGBBGaBGGGflGBBBaG 
BGaGBUBBBGGOBBBGBGGGBGGBBOBDBGGaBGBGBBGG 
.OGGBaBGBBGGaGGGaGBBBaGGBBBGBGGGaGGBBGBGB 
aGBGGaaGBGBaGaBaBGBaGaaGGGBGBaBGGQBBaaBG 

BaaGGaBaGaGGGBGaaaaaGaGGGaGBGaBGGiGGQaGa 
■BGGaGGGBGaaaGGaBBaGaGGGBGoaaaaQaGGOBGBG 

GBGBGGGBGaGBBGGBGGQBGBBBGGGBBBGBGGGBGQBB 
BGaOGGaGGBaGBGBGGGaGaGBaGGaOGGBDBBaaGGBa 
GaGBBBGGGBBBGaGGGBGGBBGBGBGGGanBGBBGGBGG 
aGBGBBGGaGGQBGBBBGGaaBBGaGGaBGGaBGaaaGGG 
GGBBGBGBGGGBGBQaBGGBGaGBGaaBGGGaBBGBGQaa 
'aGBBBGBGGaaGGaBOBGaaGGBOaGBBGGBGGGBGaaaa 
GBaGGBGBBBGGGBBBGBGGGBGGBBGBGBGGGflaaGBBQ 
BGGGBGBGBBGGBGGGBGBBBQGGBBBOBGGaBGGBBGBG 
GGGBGGBBGBGBQGGBGBGBBGGBGGGBGBBBGGGBBBGB 
BBBGGDBBBGBGGGBGaBBGBGBGGGBGaGBBGGBnGGBG 
GBBGGBGGDBGBBBGGGBBBGBGGGBGGBBOBGBGGGBGB 
BGBGBaGGBOBGBaGGBGGGBGBBBGGQBaaQBaGGBGGB 
BBGBOaGBGGBaGBGBDGGBGBaBBGGBaaaaGBBBGGGa 
GGaGBBaaGGOBBGaGGGBaaaBGBGBGGGBGBGaaaGBG 
GaGBaBBGOBaaGBGBaBGGGaaBGaGaGBGGBBGBGaaa 

aGGBBGBGaaooBGaGBaoGBGGaaGHaGOGaaaaaGGG 
GGaaaaGflaaGaQGaaGBGaGGGaGaGaacQaGGGaoaaa 
aGBGGaBaaBBaGGaaaaaGGGaGoaaGaGaGGGaGaGaa 
oaGGGBGaGaaGoaGGGBGaBaGGGaaaGaGGGaGGaaGB 

BQGGBGGBBGBGBGGaBGaGBBGGBGGDaGBaaaGGBBBG 
GaaBGGGBBBGBGGGBGGaBGBGBOGGBaBGBBGGBGGaB 

BGBBOGBGaGBGBaaGGaaaaaaoGaaGGaBaBGBGGaBa 

BaGBGaGGGaGBGBaGGaGaGaGBBBGGGBaaGBGGGBGa 
BBBGBGaijBaOBBGBGBaGGBGBGaBGOBGaGBOaBBGGa 

Fig.  995. 
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Fig.  996. 
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Fig.  997. 
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Fig.  998. 
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Fig.  999. 


Fig.  993    26  X  26  26-leaf  satin 

Fig.  994  ......    .     18  X  36  modified  satin 

Fig.  995  ......    .     40  X  40  modified  satin 
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CREPE  BY  TRANSPOSITION    OF  WEAVES  IN  CHECKER- 
BOARD ORDER 

Crepe  weaves  are  obtained  by  arranging  a  base 
weave  in  different  positions  in  the  different  squares 
of  the  draft  in  regular  and  reversed  form. 

If,  for  example,  an  8-leaf  crepe  is  wanted,  the  threads 
of  the  pattern  are  divided  in  each  direction  on  the 
drafting  paper  into  two  equal  parts,  which  divides 
the  entire  area  into  four  equal  parts.  A  balanced 
weave  is  then  drafted  in  the  lower  left-hand  square, 
as  shown  at  Fig.  997. 

The  same  weave  reversed,  risers  and  sinkers  being 
transposed,  is  then  drafted  in  the  lower  right-hand 
square,  beginning  with  the  last  thread  in  the  left-hand 
square  so  that  the  two  threads  will  break  with  each 
other.  Fig.  998.  The  upper  half  of  the  weave  is  then 
drafted,  making  the  upper  left-hand  square  like  the 
lower  right,  and  the  upper  right-hand  square  like  the 
lower  left,  Fig.  999. 

An  unlimited  number  of  attractive  and  useful  crepe 
weaves  can  be  drafted  by  this  method.  Examples 
are  shown  at  Figs.  1000  to  1027. 


Fig.  1000 
Fig.  1001 
Fig.  1002 
Fig.  1003 
Fig.  1004 
Fig.  1005 
Fig.  1006 
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Fig.  1000. 


Fig.  1001. 


Fig.  1002. 


Fig.  1003. 
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Fig.  1004. 
saaaaBBaeeaDDaiiBa 

□□□□BBBBDaaDBBBB 
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mmmamaaammmamaaa 

■UBOODOBBBBQaaD 

iBBBaoaaaBBBQaaa 

GBBBDoasoBBBaaaii 
'saaDBBBOiiDoaBBBa 

□□□□BBBBaaaDBBBB 
DDOaBBBBDaDDBBBB 

□□□SOBBBaaOSaBBB 
BBBanOaOBBBDSDOa 
BBBBDDCDBBBBDGaa 

BBBBODOoaBaaaaaa 

paaaaoasaaaaooDB 


Fig.  1005. 
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Fig.  1006. 
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Fig.  1007. 

oaBBaDDaasiSBDaDB 
□aaDBaaaaBaoaaaa 
□□BDaaaaaowaaDBB 
snBaaDDaBBBDaaaa 
□□□aaBanoDaaaaaa 
aaaaaaaaaaDaaxiDa 
aaBBaQaaaaaaaoaa 
.BoaaaiiBaBDDOBaaD 
□BnaaDaaDBaaaaoa 
□BaDBBOBaBaDBaaB 
□□nDBoaaaoaoaoBB 
BBaaaaaoaBBaaaaa 
□□□aaaaBaaaaaBaB 
aaaaaBODaaaaDBDa 
BoaaaasDaciBBaaBO 
BaaaBaaaaoaaBBaa 
I 


BaKaDDBDSBOBBQDBa 

aamaaDBaaaBaaaaa 
oBaaaaaaaaDaaaaB 

BwaaoBDaiaBoaQBaa 
aauamasmaoma'somm 
BaaBaaaaaoBBGOBa 
aaaaaBDaaaGBDaDa 

DBGDffiBGBDaaaBBai) 

~BGnBaaaaiioBBQaaa 

BaaaaoaaaGBaaDaa 
aGGBBaaQBGDaaGB 
SBGaaaaasBaaaaaG 
□oaaaGBBaaaGBGBffi 
aoBBOGBQaGaaoaaa 
aaaaDBGaaaaaDBGO 
□■□aBaaBaaooieaa 


I 

Fig.  1008. 
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Fig.  1009. 
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Fig.  1010. 
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Fig.  1011. 


Fig.  1012. 
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Fig.  1013. 
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Fig.  1014. 
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Fig.  1015. 
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Fig.  1016. 
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Fig.  1017. 
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Fig.  1018. 
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BBGGGGBBBBGGaagg 
BBGGGGBBBBaGaaGG 
GGBBBBOGGGaaGGBB 
GGBBBBGGGGBBGGBB 
GOaBGGBBGfflafflGGGB 
GGBGaOBBBaffiBGOBG 
BBBBGGBBGaggBBBB 
BBBBGaaaGGGOBBBB 


Fig.  1019. 
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CREPE  WEAVES  BY  REARRANGING  OTHER  WEAVES 

Another  method  of  drafting  crepe  weaves  consists 
in  rearranging  the  threads  of  other  weaves.  A  large 
number  of  crepe  weaves  can  be  obtained  by  keeping 
the  general  character  of  the  base  weave  unchanged, 
but  changing  the  order  in  which  the  threads  are 
arranged.  The  threads  are  either  laid  out  in  a  prede- 
termined order  on  a  new  draft,  or  the  drawing-in  draft 
is  arranged  to  give  the  order  desired. 

Such  rearrangements  sometimes  cause  too  long  a 


Fig.  1020. 

■■□□■■□□KsgiiiaaaD 
□■□□■□sDEfaaDBaoa 
□□■■□□naaosecaoBB 
-.■□□■□■□nGlSDBOoa 

SfflDDIBllDDBBODMBDa 

DammDmamaommoomm 

□sanffiGBoaaaaanaB 
aDBGoaoniiaKDaaaa 

DGBBODSSGDSnQGaa 

GaoaaaaGiidcDsaaaG 
aaaaaaisaKBGGBBDa 

OGBaGGSiaGGffisiGGaa 

BQOaQBGIflGBWaaGGB 

I 


Fig.  1021. 


 __JQg«ilGQ*  

aaaHOGBlQGBBOGisn 
□iiseoGGBiloaaanffia 

SlVSlGGSeGBBGDOaiffiSG 


__jaaBaisBaaai 

GBBGaGSSSIGGIlGaaG 
GGGBBGaGQSnaiGaGB 
BOGBaaaGaiWQIGGB 

BBOGBBGaneGDiBaa 

I 


Fig.  1022. 


 JDHaGHOQiBOB 

GGffiaGnaaaaBBaaffiG 

SGGGaCBGGBBBGSIGGa 
SSOeiSGaDGBGGSBGn 
CffiSGSSGGBGOBGISSD 
ffi9GGGIBDBBaaGaaKIGa 

naa§BaGaBGBBasgGae 
oaaGBBGDiiGaiiGiaa 

aOBBaOilDGGIiaGGBB 

lOGBGGllSGaifiaaGGI 


IBGBBGSGGaiGGBaGI 


Fig.  1023. 

DBBaoasaaoasGBBa 

□GaaaDaGQOBEiaoaB 
BQDaoBoaaaaeGBGDB 

-  BBGGBBGaiKKaQBaGG 

□GarnGGBBOGaBGamai 
DffinGsaBQaaoBG!«»a 
issGGGiiGBaBGaaiseGa 

BGGGnSGGBBBGSGOG 
G»Gn9GBGGBOBGailGn 
GGSEiaGBBGGBBGGXB 
■BOOBBOGSaGGBBOO 
BGBGOBGIlSGSGBGaa 
OBBBGGffiliGGGSiaaBB 
aaBBBG9GGaai»GGBB 
BQOBGBGSGailSGBGOB 
BBGGBBGGSIIGGBBQO 


OGBDBBUQSIGfflfflGGBD 

BBGBGgaefianaaBSOii 

BBBOBiGQaagGBBBQ 
BBBOBGHQUGGGBBBG 

GGOfflGEGBQBBBgggffl 
GDaBDCBBGBBBQgGa 
GGffiGfflSCOBGBBgGig 
WSGHGOBBOBaGSlU* 
GnffiOnCBBBGBBGUfflg 

sSiMOGOBBBgBgfflaffia 

DBGBBBQOgfGSBGjgS 
BaGBBBGOGSOGBBQa 
GQBDBBQGaGBligaBG 
BBnBGGIlffiGiaGBBOB. 
BBBaBBOGSlGGaBBBg 
BBBOBGSGaGGGBBBO 

Fig.  1024. 


ffiGSnGGSGBBOGBG 
□ffiHaGGGBBBOGGB 
SSaGSOOBBGBBGG 
aeiGGGilHGGBBBOa 
□GSOGIISGGBBGBB 
□GDeSSGBGGGiBB 

naonsGiiGBaGBBG 

GBBGGBGSGaiGGS 
■BBGGGBGSSnGGG 
BBGBBGOSilSaGSGG 

GGBBBGasnoaGaa 

□GBBGBBGGSGGSS 
BGGGBBBGGGSSSG 
□BOGBBDBOGSBaS 

Fig.  1025. 


SGGSSnGGBaaGGBBn 
GGGSSWGGBBGGGBBB 
GGGSBGnSOGBGGBaa 

SSfi)GGSS»GaGBBGGa 

aanaGSBSGGaBiGGo 
ffiMGanGGGBaaoGBOG 

GGasaGGGBBBGOG  

OGnSiiGaSGBBOGG'  _ 
BBGGGBBGSGGSSnaO 
BBGGGBBBGGaSnaGG 
GGBGGBBBGGGilSGSB 
GOCBBaGGBaBBOGSaB 
GGGBBGaaBBBGaBBB 


Fig.  1026. 


fiSBGnBlGBOBGOGBGa 
iiGBGGiGBOBBGBGG 
GGBBGGGBGBBBGaBB 
BBBGBGGBGBBOBGGa 
BGOBGSBIDQGBGBBG 
OG  BGGGBSaGBBGaBBBG 
BB  GBGOBaBBGGBGBBGB 


 JGGBIBGGOffl 

GBBOBGGGBEIBGBaGB 
GGOBGBBGBGGBGBSBS 
BBGGBBBGBaGGBBGG 
GGBGBBGBGBGGBGBB 
□□BGGOBGBGBSaiGBBi 


Fig.  1027. 
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float  of  the  filling  threads,  making  it  necessary  to  stitch 
the  floats  by  inserting  single  points  in  order  that  the 
firmness  of  the  fabric  may  not  be  impaired. 

CREPE  WEAVES  BY  REARRANGEMENT  OF  THE  WARP 

THREADS 

This  method  of  crepe  weave  construction  is  very 
useful  because  it  enables  the  designer  to  combine  twill 
and  crepe  stripe  effects  in  the  same  pattern  without 
any  increase  in  the  number  of  shafts.  The  ground 
weave  requires  a  straight  drawing-in  draft,  while  the 
crepe  is  obtained  by  cross  drafts.  This  method  of 
drafting  is  illustrated  at  Fig.  1028,  which  shows  four 
drawing-in  drafts  (a,  h,  c,  d)  with  the  same  chain, 
giving  the  straight  twill  (a)  and  three  crepe  effects 
(6,  c,  d). 

In  this  way  many  weave  effects  can  be  produced  in 
one  pattern  without  an  increase  in  the  number  of 
shafts.  The  method  is  very  useful  in  weaving  differ- 
ent patterns  on  one  pattern  warp.  Other  examples 
are  shown  at  Figs.  1029  to  1067. 

The  foundation  weave  is  either  drafted  at  the  upper 
left-hand  corner,  as  at  Fig.  1044,  or  indicated  by  a 
formula  above  the  draft,  as  at  Fig.  1029. 

Fig.  1029    11  X  11 

Fig.  1030    11  X  11 

Fig.  1031  11  X  11 


OOBDa«BBODOD»DDaDODDHnODOaODDDDDHDDDDDDD5BDDDDnaDDDDaDHDaDDDDaHDDaaaDDaDDHDaDDDDDfBaaODDCa 
DBaO«««aaDDDaHODDODnD8iaDaDDDDQQODDDXDDDaDDO»DaDaDDDaKDDaDaaaBQDaaaDQDDDaDDDD¥(QaDaDDDSflDaQ 

■□□■■■□□□PDaaoRDDODanoBiDDDQaoDDaDaDQDDssDODDODaHaDQaciODaBiaaQaoaDHDDDaDDDDDastaaoDODDBaaDDa 

□□■■■□□■□□□□□□□^□□□□□□□^□□□□□□□□□^□□□□□□□^□□□□□□□□□□□□^□□□□□□□StDQDQDQaDDDOQDDliDODQDQORDa 

□■■■□□■aDaDaaaDDxaaaDnDDSBacDDaDQDDDDKoaDaDonHODaDaDDQDaDnKDaDDDDDHDDDOQDDDaKaaaDDODXDDaD 

■■■□□■□□□□□□□□□□□^□□□□□□□^□□□□□□□□□□□□□^□□□□□□□^□□□□□□□QRODDDDaa»DDaDDDaDaDDDDDSeaDDQDDDS« 
■■□□■□DBDDaDDDaDnaxODDDaaOXDDDDaaDSSDDaaDDasSaDQDDDaDDDaQDDaaBDOQQaDDISDDaDaXDDDDDDDKDnDaDQ 
■□□■□□■■□□□□□□□□DaDXaaODnDa^aQGDaaODDXDDUDnDDKOnDDDDOnaDDDHDDaQDDDHaDDQDDDDaaDKDDDDaDDKn 

□□□□□□^□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□DDaaaQnoaaaDaDaDDDaDaDaDDDDnaDDDDODa 

□□□□□□□aDDDaQaaDaDOnDaOaDDDDaODDDDDDDDDDDaDDQDDDnDaDaDDDDDDDDDaDDDDDDDQDDaDaDDDaDaDDDDaa 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□QDDDQDaDDDDDDDaDaaaDaDDDDDDDDDD 

gBaaDDDDDDDDD«aDBBBDDBQa««BaDDDDDDBBBDDBDDBBBDQBODDDBDDOBBaiBDaaBBDBDDaDaBDB»DO«DBDBBaQB 
□^□□□□□□□□□BqDBBBODBaoBBBaaaaaaBBDaaaoBBBaaBDaBaaaaoBBaBiaaaBBQBBaDaaaaBaaBaBaBBaaBOBQB 
aDaffiaoDDDaaaoaBBBaaBaaBBBaoBaooaoBaoBBBDaBonBBBaaaaQDDBBaBBaaaBBaBBODODaDOBBnBBaaDBBDBBD 
□QaaxaaanaaaaBBBaaBcioBBBaaBDDDGaaBBBaDBaDBBBQaBaaaaDBDaBoaaBBDBBaaaBOoaDDBBaBBaaaBBOBBaa 
□□□□□saoaaaaBBBaaBaaBBBaaBaDaaaaBaaBaaBBaaDBaDBBaaaaBBQBBaDaBBaBBaaDaDaaBOBOBnaBBDBDBaaB 
□□uaaasaaaaaBBaaBGaBBBaaBanBaaaaBDaBBBaDanaBBBOoaoaaBBaGOBBaBBnDOBBaaaaaaDaBBaBaBaaBaDBa 

□□□□DQaSBDDDDBODBUDBBBaGBDDaBDaDDaBBaDBQDBaBnaaDDQDDaaBaDnDBBaBaaDDaBaDDDBaDDaaaDBBDDDaaa 

^□□□□□□□□□□□□□aoaBBBOoaDGBBBDaaaaaBDaBBBaDBaoBBBaaoaaGaBaoBBaDaBBaBBaaaaaBBDaaBBaBBaDQBB 
□^□□□□□□□□□□□aanaaaaaBaaBaaDaaaDDaBaaQaaaaaaBDaaaaaDBODGaBDBaaaoaBaaaaaaaBaBBaaaaaaBBODa 
□GaoaaaaGaaDBaaBBBaaBaaBBBODGaDaBBDaBooBBBODBDaBaaoaDaBaBBaaoBBaBBaDoaaaBaaBaBaBBDOBaBgB 
□aaffiaDDaaaaGaQaBaaDaaDBaBaGBaQaGaaGGaBBGaaGGBaaGQaGGaaaBGBBaaaBBGBBQGGaaaGBaaaaGaGaaGaia 
aaaGffiaGGDaBonBaaaGBGGBBaGaBGaaDaoaaBGGaGaBBBGaBaaGaQBGBBaGaBBGBBaGGBaQGaGBaGBaaDGBBaaBGa 

BGGGDBiaGDDaaBBBOGBaaBBBanHGGaGaGBaGBaaBBBGaBGGBBaaGQBBDBBaaaBBaBBGaaGGGaBaBaBGaBBOBaBaaB 
aaDGaSGaGGGBBaaBGGBBBGgiaOBaDaGBaaBBBDGBGaBBBaGQaaGBBaGOBBGBBGnQBBGGaaaBOGBBGBaBaGBBaBa 

□aaGGGGffiaaaGBaaBaaaBBaQloaBBoaaQBaBaQBGCBBBGGBGaaaoDaaBDaoBBaBBaaaBBaaoaaBGOOBBaBflGQaBBO 

a  h  c  d 

Fig.  1028. 
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8  shafts 

Fig. 1029. 
3  11 

2    2  2 

WaDDDDDDODODGaaQDKaaQa 

a»DaQa55QaoaaaDDQOoaDDa 

ODOQDDDDaDDOQSiDDaDKDaD 

■□□xDaQDauDDDDaDQaaaBiDO 
ODaxaanascaaDGOQoaDaDDQ 
aDaDQaaQDxaaaoxaDDODaa 
aDDDaDDDOoaDDaDBaaaaBD 

DDDDXGDDGaDanaDDDODDDK 

oDGGassaDaGMGaaGDGDaaDa 
□aaaDGDGGDaxGaaaosDGDDa 
oaGaaaaaGCDGGDmaaaaDa 
aoDaaQDaDaGaGDDDaaGGaa 
dGaGGGGGaaGaaaaaGaaaoa 
DGaaDaaaGaaaGaQaaaaDGD 
oaaGGGGBGGGBaBGHaaaBa 

GBGGQBBBGBBGBBBaaGBaaa 
•BaBBGBBBGGGBaaaOBCaGB 
flBBGGGBGGGaBGnGaBBaBBa 
■GOGGBaGGBBBGaBaBBBaOa 

aGaaaaaBBGBaaGGGBGGDaH 

OaBGBBBGaGBaaaGaQGGBBB 

■aaaBGGGaaGGGBBBGaaGBB 
caaBDGGaaBGBBoaaBGGGBa 
GaBBGaaGBBBaGGaaaaaaGg 

JiGBBBGDGaGGGGaQGnaaaoi: 
IDGBGGaGBGGGBBaaaBaBaBG 

oBaaoaaBGaaGBBaaaGBGGa 
■BGBBGBBBaGDaaGGaaGaaB 
«BBGGaBGaGaaGaaaaaGaBG 
■□□aDaaaaaaBaBaGiBBaac) 


Fig.  1030. 
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BGaaaaGGGGDGaaaa 
□Gas8QaaDGDGaGoaa 
GGGaaGKaaaGGGGGa 
oaGaGaaGGKGDGGaa 
DssaaaaGQaaGQQGaa 
GQaGssaaaoDGaaaaQ 

aGGaGGGSCaaGGGGGG 
DGaacaQDGDKGaGGD 

oassGGGaDGnaoGaaa 
ooGGGKaGQaGGaaoa 
aQGaaGaDXDGaaaaa 
OGGaaaaDaDDaGaGG 

DCGGGQaaGGGGaGGa 

DGGaaGODGaaaaGaa 

aaaGGGGaQaQGGDGG 

BBBGGaaaGBGaaBGa 
GaoaGaaaaaaGaGBG 
■GGaaaBBaaGBGaBG 
aGaaaGGoaGQaGaaa 
aaGGGaoGaGaaaaGa 
□oaGGaGaaaGaaaaa 
□□aaaaaoGGaGGaGB 

aaBBQGGBGGaGaaBG 
BaGGBGGBGBaaGGOB 

aaGGaGaaaaGaaoGB 

GaGBBaOGGBGGBGBB 

aaaGDGBGGBGaaaaG 

aGOBaGBQaaaGGGBG 

BGaaOBBiGGaaGGBG 

BaaBaaGoaaGaaaaB 

■BGoaaGaaaaaaGaa 


Fig.  1031. 
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GBiGassaaaGaGGQGaGGaDaDa 
QaGGGBaascaaaaGGaaaDona 

aGnGGQGGGSCDDSOGGGaQGGaa 

□GGaaaGaaGGGGHGaKGaGaa 
GGGaaaaaDDGGaGGacKaGKa 
GGscQaaGaaQaGGoaaoaaGaK 
aGOKGascQQcaaGGGGGaGDaa 

GGGaGGGSaaGxaGGOGGGQaGG 
OaGGGGGGGGaKaGSCaGGGGaG 
GGGGGGQaQGQGGGGHGGMGOG 

OGGaGaGaGGGaGGGQaaGGGa 
DQaGaaGaGOGQGGGGaaQGGa 
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aGBGaaGaaaGGBBaBBGaGGB 
□BGaaaGaBBaaaaaGDaaaaG 
aaGaaaaBBoaGGBaGBGQBaa 
BBaaBaBaDaaaaGGBGGBBGg 

'BGaGGBaaaGGaaGBBGGBBGa 

GBGaaGGaaaaaGoaaGBBQBG 

BGGBaGBBGaaaGaBGBGaaGG 

□GBBaaaaGBaaaGaiGGBGaa 
□GaaaaaaiGGBGaBOGaggBB 
aaaGBGGaGaaaoBGGaagGBi; 
■GGBGGaGaaGaBBaaaBGBaa 
□GaaGaaGaBaGBBGBBGBgga 
□aGGBaGaaaaiaGBGaaggaa 
■aaaBBGaaGaoGBGGagaBGa 
BBGBBaBaGaGGBGoaaGBBga 
■oaaDaDaaaaaGaaaaaaBOB 
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tDSGGGaaaoGGGGGaa 
ecoGGGGGGGGaQGaaa 
aaagGGGGGaGaGaGa 
oasGGGaaaaoGGGaa 

DGaGGHGGGGQGGGaa 

ODaGBGOaaGaaDGGG 
DaaaGGGxaGQGGGaa 
■aaaGGaKGGGaGGGQa 

DGGanGGGGKaGGGGa 
aQGGGGaGKGQGGGGG 
■aGGaGQaaaGGKQGGQ 
OGGaaaGGGGgGGGGa 

OGGaDaaGaGaGGGGa 
oaoaaQaGGGGGGGGa 
aGGGGGGGaGaaGaQa 

OaOGGGGGGGGGaGGQ 
■aBBGGGBGGaaBGBB 
■aGaBGGGBGGGBBGB 
aBGGGBGGGaaGaaGG 
OBBGQGBGGGBBGBBG 

OGaaaaGaaGBBGGaa 

aGGaaGGGBBGiaGGG 

caaGGaaaaaGGQaaa 
OGaGGGaaaaaGGGaG 
ogaaagaaGGGBGGGa 

BOGGaiaaaGGGBGQG 

oaaGaaGGGaoGGaaG 
-aGBaoaaGGGaGGGaa 
aGaaaGGBGaGBBOBa 
■BGBBGaaaGGGaaGB 

BBGGgBGGGBaGBBGG 

GaaaaOaaGGaBGaaa 

Fig.  1032. 
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csjaaaaGaaaQGoaaGKaGGGGaaa 
OHGGaaGGGasBGGaGGaaaGGGGa 

OGGGaaGGGGGKGGGaaGGaisaGa 

DQGQGGXGGoaaaaaaGGGaaHaG 

DGGaGGGKGaaQaQaaKGGGGGGG 

OGKaaGGGaGGGGaGaGssaaGGQa 
QGQBiGGaaGGaasiGaGGQoaaaaa 
DGaaaaGGaaGGDssGDaGGaGGKio 
OGGaGaDaxGaaaGGQaQaGGGGBi 
DQDaaaGDasoGGGaGaDa»aGaaQ 
DGDaKGDoaGaaGaGGGGGKaaaa 

QOGGasiaDGGaaaGHGaGGGGGGO 

DaGGGaGaQGaaaaDGGGGGGGaa 
TDaaaaGGDaaaaaGGDaaGQaaaQ 

OGGaaGGQGaaGDaGGGGaGaGGG 
aGaGaaDGaGGGGGGGGGGGGGGa 
□BaGGaBGBGBBGGBGGBGGBaGa 
aBGGBDGaGGaBGaaaBGGBBGBD 
■BQaGaaGGBaaBGBBaGBGGBaG 
BGBDBBGaBGGaGGBBGBGBaaGB 

□aGGaBGBGBaGGBaaaGaaoGaG 

BGGaaGBGBBDGBaGBGGBBaBGB 
□GBGGBGDBaGaGBaGGBaGBGBi 
□BGaaGGBBGBGBaGaflGGaGGBB 
BaaBGGaGGBGGBaGBGBaaGBaG 
OGBBGBGBBGGBBGBGBBGGBaGB 
GBBaBQBBGGBGOBGGBBGBGBBG 

SGGBGGBBGBGBBGGBBGBGBBGG 
BBGGBBGBGBBGGBGGBGGBBGB 
BBGGBGGBGGBBGaGBBGGBBGBG 
BaGaGBBGGaBGBGBaGGBOGBGG 

aQaGaBGaBGaBGOBBGBGBaaaa. 

Fig.  1033. 
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T  2  ~2 
■sjaGaaQGaaaaDoaag 

GaGGGGGgGGaGaaGG 

GascGGDaaGaGGaGGG 
GaGaGGQaGsoGGGaGa 

GGGGKODGGGDaGGGG 

oaacGGaGaGGKQaGa 
■GaGGaaKGaoaGGGGG 

GKOGGaGGGGGQaGGG 
GGGGGGGGSflGGGGGGG 
QGasSGGGGGGGGGGaG 
GGGGGGGGGGHOGGGG 
GGGGGBIQGGGGaGaGa 
GGGGGGGGGaGGGGaa 

GOGGGGaaGaaGgGaa 

GaOGGGGaGGGOGGGG 
COGQaGGGGaaGGGGa 
QGBBGGBBGBBGGGBB 
BGBBGGGBBGGBBGBB 
BBGGBBGBBGGGBBGG 
BBGGGBBGGBBGBBGG 
GOBBGBBGGGBBGGBB 
GGGBBGGBBGBBGGGB 
BBGBBGGGBBGGBBGB 
QBBGGBBGBBGGGBBG 
OBBGGGBBGGBBGBBG 
BGGBBGBBGGGBBGGB 
BGGGBBGOBBGBBGGG 
GBBGBBGGGBBGGBBG 
GGBBGGBBGBBGGGBB 
BGBBGGGBBGGBBGBB 
BBGGBBGBBGGGBBGG 

aaGGGBaaaBBGBBGa 

Fig.  1034. 
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Fig.  1035. 
12  2  11 
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■□□■■□□■■□□□■v 
■□□aMiapBaaaB 


Fig.  1036. 
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^□□□DDDUDDaaDD 

axnaaooaaaaaaa 

□□□□□□□□HDDDOa 

QDDcaaaaDBDDoa 
□□^□□□□□□□□□□a 

□□□^□□□□□□□□QD 
□□□□□□□□aDHDDD 
□□□□□□□□□DOSSOO 

□□□□XQDODaaDQa 
□□□□□KDoanDQQQ 

□□□□□□□□□□□OKD 
□□□□□aDDDDDDOa 

□□□□□□xDaaoQDD 
aaaaaocxoDDaaa 
aaaaacaaaaaoaa 
anaaaaaaaaaoao 
□□□□□□□□□□□□□a 

□  □□□□□□□DDacHDQ 

□□□□□□□□□□□□□a 
□□□DQaooDODaaa 
□□□□■■■■□■□■□a 

■□■■■■□□□□■□■a 
□□■■■■□■□■□■□a 
□□■□■□■□■■■■□a 
□■□■□□□□■■■■□a 
■■■■□□□□■□■□■a 
■■■■□■□■□■□□□a 
mamamamummaaoa 
□■□□□□■■■■□■□a 
■■□□□□■aBoaoM 

■■□■□■OBQODaHB 

■□■□■■■■□□□□■a 
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amanaGDaoaaaaa 

BODBDDBDQQQnDQ 
DDDDDaQOOODOOa 
ODaBDDQQDDDDDDD 

□QDDOHDoaaaSco 

□DnDBDDtXIDDDaO 
DQnDOQDDOQDDDa. 
OODDQDHiaDDDDDO 
DQDOQaDDDBOQDa' 
DaDQDaDaaDDODQ. 
□□□□□□□QDDQffilDa 

□DDDDaQaaoanoH 
DaDQocDaaaDDBa 

□□□□□□□□□□□□QCl 
DDQnOQDaDDDQCa 
DODQDDQDOaDDDa 
□nDDQaDQDDQaQO 
□□□□□aDDQDDOQa 

DOooDDQaaoaaoa 
BaoaaBBBBaaiDB 

□BBaBCOBBBBOaa 

□□□BBBBoaBaaBa. 
BQaaoBBBBgaaoB 
□aaBBaaaoiaaaD 
aaDaaaaoaaoaaa 

gaaaoaaaacogaB 
aaaaaaDnaaaBa 

aODBDBBDaaOBBB 

BBaaaDaBaaaoaB 
oaaBBDDaaBBBBO 
aaaaDBBoaoaaaB 
OBaaaaaBBBaaaB 
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DBDaaDDDDoaaaono 

■□DQDaDDOaaDDDDa 

aaamaaaaaaoaoaaa 
DDaDDGnaooDoaaai] 

DODQOllODDODDQDQJ 
DDDDKDaDDDDDaODD 
□QaDDDDDDDDDDDDa 

□□□□ODWDanaDDDaD 
□□□□□□□□□BoaDcxia 
□□□□□□□oaDDDDDaa 
aDDaaaDaDDDLeDDDQ 

□□□□□□□□□□UDDDDD 
□□□□□□□DDDDQDSDQ 

□□□□□□□□□□□□Moaa 

□□□□□□□□□□□□□□□IB 
□□□□□□□□□□□□□□IfiD 
DDDDDODDDaDaDDDa 
□□□□□□□□□□□□DQDQ 
□□□□□□□□□□ODDDaa 

□□□□□□□aDDDDaaaa 
□□■BBDDaaaaaaGBB 
aaaaDaaaaaaDaaDB 
BaBDoaaaQaaDaaao 
□BaaaDaaDaaBaaaa 
BDiDDBaaQaaBaaDaB 

□BBDOBaOBBaBBaDB 
□□BBOaBOBBOaBBBa 
BaDBaaBBaBBDOBDB 
BBOaBOBaCCBBBDaa 

□aGoaaaaaaaaaaaa 
DaBDBaaaaBBDaoaa 
□□BaaaaDDBaaaaaa 
aaaaDDaBBaaaaaaa 
BaaaBaaaaaaaaaaD 
aaaaaaaaaaaaDaaa 

paBODBDBBQaaDDBB 

Fig.  1038. 
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HDDDDQOaDDmnn^T 
□□□SOOQDaODDDDlj .  I 

□□□□□□^□□□□□oaLia 
□□□□□□□□□^□□□□□o 

□□□□□□□□□□□□□□□sa 
□□^□□□□□□□□□□□□a 

□□□□□KDDDDDDDDOa 

□□□□□DDosanDQDGa 
aGaQGGGGQDGxnaan 
DaaGGDGaaaGDGDSia 

OKGOGGGGDGGDGaGG 
□GGGXDGGGaaaGGQD 

oaGQaoGxaacaQGao 

DGGGaGGGGGKaaGQa 

QGaGGaaaGGaaasflGD 
□aaaaGGGGaaaaGGG 
DGQaaaaGaGaaGGaa- 
OQGGGaaaaDGaaaDD 
□oaGaaDDDaaDGGap 

□■GGGBGaDBBBGaaa 

□GaGaGBBaGBBGaaD 
□aaBBBGaaGGBGOGa 

aaBOBBGGBGGGBGBD 

□aBGGBGGDaGBGaaa, 

□□BQGQBGBaBBBGBB 
DGGBGBGBBBGBBPGB 
BGBGBBBGBBGOBGGQ 
□BBBGBBGGBGGGBGB 
BGBBGGBGDGBGBGBB 
BGGBGGGBQBGBBBGB 
BGGGBGBGBBBGBBGD 
GBGBGBBBDBBGGBGG 
BGBaBGBBaGBGGGBa 
BBGMBGGBDGGBOBaB 
BBGGBGGGBGBQBBBa 

Fig.  1039. 
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BgGaQGDaGnGarr-'n' 

□(□DGnGGSiaaGQnrLjG. 
□GGGGGGGGnaGGGaica- 
□aQGa*!DGGI3GGGGGa 

□GOGaaaGGGaaxaGG 
□aGKQaaDGDQGGDaa: 

aGGDaODGGGSGGGGG 
OHQDGGaGaOaDQGGD 

gaGaGQGQKGGGQDDG 
aaaaaQGoaGoaGGH 
DaGaQDBDaaaaaaaa 
□aaGanaGQDaaasaa 
QGcaxaQaaDaaQGaa 

OGGQQGGQaaaKQGGa- 

QcKGGGGGaaaDDcaa 

DGGGGGGGGSGaGGGG 
DGGGGGGDaGGGGGGa 

□GGGGGGGQaGaaaaa 
■QaaGGaaaaGGGGaGa 
DGaaGQaGGGaGaaaa 

□□BBGBGGBBGBGGBB 
□BBGBGGBBGGBBGBO 
BBGaBBGBGGBBaBaO 
BGaBaGBGQBBGGBBG 

□GBaGoaaaBGGBaGB 

BGBGGBaGBGGBBaGB 
□BGGBaGGaBGBGGBB 
□BBGaGGBaGBaaBBD 


□GBBGaGGBBGGaaaa 
□aaGaaaaaGGBaGaG 

□BGGBBaaGQaaOQBB 

■GGaBooaaGBaGua 
BBGaaGaaGaaGBaGG 
■□BaoBBaoBBPBaaB 

Fig.  1040. 
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WODODGGDDDGDDGDG 
DDDOGDQKDDGaaODD 
GGGGGODDaQaODGMG 
aODGDSflDGDDDDDGQa 
aDQDGGDaaDOGKDDa 
aGDSfQGGaaQQaDGGG 

aaaaaaaaGGBaaaQG 
QBaaaaaaaaaanGaa 
aaaaaaaafflQGGGGDa 

GaDDaaGGDQDQQGGK 

aaaaaasoGaaaQQGGa 

□aDGQGGGDGaaGScaG 

■aGGaMGGGaaGGGGaa 

OQGQDGGaGaaXaGGG 

GGHaGaaaaaaGOGGG 
□GGOGaaGQisaGGaaG 
aaaoDGGDoaaGGaaG 
GaDGGGGGQaGgaaaa 
GGGaaaaGGGGunGaG 
□GaaaaoaGGGGaaaG 

GBBGBBGGflGBBaGBG 
OBBBBGGBGGaBaBBG 
BOGBBGBaGDBBBBGG 
aGGBBBBGDBGGaairiB 

□GaGaaaaaaGGaaaa 
□aaGGaaaaGGaaGBB 
BaGGaGGBBGaaaGaa 
BBGaaGGaaaaGDaaG 

BBBBGGBQGBBOBBGG 
GGBaGBaDGBBBaGGB 

GGBaaaGGaaoBBGaa 
□BGGaaGBaGGaaaaG 

BBGGBBBBGGBGaBBG 
BGGaGGBBGBBGGBBB 

BoaaGGaaaaGGBPpa 
BBaGGBaaaaGBaaQB 


Fig.  1041. 
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KGGapGGGGISaGGGGGGGGGOUDQGaGGGGDG 

QaGaaaGaaGGGGGaaGaKGaGGaGGGHGGGa 
GaaassGaaaGGGaKGaGGGGGGGGGaaGaaGG 

GGDaGUGGGGaaQGGGGGGGnGKGaaGGGGGM 

GaaaaaaoKaGaaaGaaKGaGaGaaaaGaaGG 
GGQSjaGaGaDGnaQaGaGGQaGGriGGRaGQGG 

GnGGaaGGGGGLiKIGGaGaaQQeiGGDaQQaaGG 

GDGOGGDOiccGaaaQaaQnaQGGaaaaGGGGHG 
GGaaGGGaaaGaaGGaxaaaGGGGGSiGGaGGa 
aaKaGGGGGGGixaaaaGnGGQaGGGaGGGGaG 
aaaaQGGQaGGGOoaaGQQGSGGGaGaaGKGG 
GGaaGGsraaGGaaaGKGaGaGaGGGGGGQGaG 

GKGaGaaGGGaaaGGnaaGaQGGGKGGGGGGG 

GaQaGGGnGGKaGGGaGGGXGaGaGGaaaGGG 
aaQaaKGGaaGaaGGGnaGGGGaGaaGGssGGG 

GGGGGGGGaGGGGaMaGGaGGGGMaaGGGGGa 
GGGGGGGGGGGGGGGaaGGDaGGGGGaGGGGQ 
GGGGGGGGGGGGGGGGaGGGGGGaGGGaGaGG 
GGGGGGGQaGQaGGGGaGGGGGGGGGGGGGGa 
GGGGGGGGGGGGGGGaaGGGGGaaGGGGGGGD 
GGBGGBBBGGMBGGBBGGGBBGBBGGGGBBBB 
GaBGBagGGGBBBBGGBaaaBBGGBBGGBBGG 

GaaaGGiaGGaaGGGaaaaaGGGGBaaaGGaG 
aaGGGGaaaaGGaGGaaaGGaaGGaaGGGBBG 
GaaaGGBBGGaaaGaaGGGGaaaaGGBGGaaa 
GQaBBaGGaGGaaaagaaGGBaGGGaBGaaaG 

GOBBaGGBBGBBGGGaBflBflGGBGGBBBGGBB 
BBGGBGGBBBGGBBGGBBaGGBBGBBGGGGBB 
GGGBBGBBGGGGBBBaGGBGGBBBGGBBGGBB 
BGaMBBGGBaGGBBGGGBBGaaGGGGBBBBGG 

aaaaGGGGaaaaGGaGGaaaGGaaGGaaGGGB 
BBGaaaGGaaGGGaaGaaGGGGaaaBGGBGGB 

GQGaBBBBGGaGGBaBGGMBGGBBGGGBBGBB 

aaGOBaGGGaBGaaGaGGBaaBGGBOGBBBGG 

BBBBGGBQQBBaGGBBGOBBOGGBBGBBGGGG 
BBaDGBBGBBaaGGBBBBGGBPPBBBUPBBGP 

Fig.  1042. 
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fCGaaaaGGQKGGGaGGaaGGGGGGGGQaaGGai 

GGaaaGGGGGGGGGGGGGKGGaaGGGaKGGGO 
GGGGHGGGaGGGGKGGaGGGGGaGGGGGGGGQ 
GGGaGGGGGGGGaGGGGaCGGaSSGGGGGGGGaS 

aaaGGGaaBaGGGOGGGssaGGGaaGGGGGGGa' 

GGGSBGGGaGGGGaGaaGaaGGGGGGGSiCaGGaG 
GGGGGGaGGGGGCloaGGGaQaGXGGCGGaGaGa 
GGGaGGaSfGQGGGaGGGaGQGaGGGGGGGGKG 
GGGGGGGGGGGGGGGGSiaGGaGGOGKGGaGGa 
GGKGGGGGGGGXaaGGGGGOGGaaGGGGGGGG 
GGQaGGGGGGGGGGGaGaaQSGGGGQaGaKGa 

GaaGGGHQGGGGaaGSGQGaGGaaaGGaaGGQ 

gaaaGGGGGGGGGDaaGGGGGGGGSOCaaGGGQ 
aaGGGGGGGGXGGOGGGaQiCGGGGGGGaGaaa 
GGGGGiCQGGGGGGaaGGGnGGaGaGGGGKaGa 
GGQGaGaGGGaGGGSGaGGGGGaKGGGGCGGa. 
GGGaCGGGGGGGQQGGGaaaGGGGGGGGGGGG 
GGaGaGannaGGGGGGQGGGGQGGGGGaGGPG 
GGGGGaGGODGGGGGGGGaaGGGaaGGGaGGa 
GGaGGaGrjaaGGaGGGGGGGGaaGGGGGGGGG. 
.GBGGBBGBGGBGBBBGBGGBaaBBBBGGBGBB 
GBGBBBBBGGBGBBGBGGBBGBGOBGBBBGBG' 
BBGBGgaGBBBGBGGBGBBBBBGGBGBBGBGG 
BBBBGGBGBBGBGGBBGBGGBGBBBGBGGBGB 
GGBGBBBGBGGBGBBBBBOGBGBBGBGGBBGB 
GOBGBBGBGGBBGBGaBGBBBGBGGBGflaBBB: 

BBBgBGaaGBaaBBGGaGaBGBGGaaGBGaaG 

BBGBGGBBGBGGBGBBBGBGGBQBBBBBGGBG 
BGGBGBBBBBGGBaBBGaGaBflGBGGBGBaBa 
GGBBGBGGBGBBaGBGGBDBBBBBOQBGBBGB 
GBBBBBaGBGBaGBGGBBGBGGBGBBBOBaGB 

oaGGaGBaaGaGGaGBBaaBGGaGaaGBGGBB 

BBGGBGBBGBGaBBDBGGBGBBaGBGGBaBBB 
BGBBBGBGGBGBBBBBGGBGBBGBGGBBQBDD 
BGBBQBGGBBGBGOBGBBBGBGGBGBBBBBOa 
BPBPPBOBBBBBQGBPBBGBPPBBGBPaBPaai 

Fig.  1043. 
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□□□■■dBBDaDDDKDDDasiDaDDDDDDO 
DaBBDBBaDDDDSaaDDaDDXDnDDDDDa 
□BBDBBDDQDDaDDDDXDQDDDDKDDDa 

BBaBBOQODDDaDDaaD5?iUDaa»DDDna 

BDBBDDOBDaDDDDKDDaODDODaDXDD 
DBBDODBBDDQDDDDKaDaaDDaasSDOa 
■BOaGBBDDDDDaDDaDDDDKDODDODX 
■□ODBBDBDOaDDODaQaaaDKDDDOSOa 

•DDODaQQDDDDaQGDaDDaaQDDaDQaa 
aDODnDQODDDDDDDDDDaDaaDDQDDa 
QDGaaDDDDDDCaDDaODDQQaPDGDDD 

□□□□□□□□□□□□DDDanDoaDDaaaaDD 

□□□□□□DDQQaQDnBaOBDDBBBDaBBB 
□□□□□□□□□□□□□□QBBBDDBDBBBOOB 
DaDODDDDDaDGBOBBBaDBanDBBBaa 

oaaaGaaaDaQDBBBaGBBBaQBGGBGa 
DGaaaaGaGaaoGBGGBBBaQBBBGGBa 
aDaaaaaGaaDDBoaaBGGBBBGBGGBB 

DGaaDDGGaQGaBBGBaaBBBaGGBGDB 

QGaGGaaGaGaaaBBBGGBaaBaQBBBa 

KGaQaGGGaGaaaGBaQBGGBBBGGBBB 

DxaaaaaaGGGGaGGBBBaGBGBBBaaB 
GGKaaaaGGaaGBaBBBGDBaoGBBBGa 

GGaXGQaaGOGGBBBGGBBBaaBGGBGa 
aGGGSSGGGGGGaQBGaBBBaGBBBOGBa 
OaGGGXGGGGaaBGGQBGGBBBGBGGBB 
GaaQGGSiGQDaDBBGBGGBBBanaBaaB 
aQGQGGGXGaGGGBBBGGBGGBDGBBBD 


Fig.  1045. 
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aoBaGBBBQGDasjaaoGKGoaDQGGGag 

BGGBaaBBGGGGGGaaGGQaaaKGaGUK 
BQGBBBGQGDGGGQaGKaGQaKGQnOGD 
DBaDBBBGGOGGaaGKGGGGaGCQGGBlD 

OBBBDGBaGcaDOQaDGaaGKoaaasGD 

aGBBBGaBGQGDGGXGnaPXGGDGQaDD 
BBaOBGGBaaDaGKDGaQDaGGQGSOaGa 
BBBDGBaCGQDGaGGGGaXGaGaSCDGGG 

aDCOGGGGGGaaaGGGGaGGaDGGGGGa 

□□GaaDGGaGGGaaGDaacaaDGGonog 

aGDGGaGGGGaGGQQaaaaDGGQDCLTGa 
DaaGGGGGaaQaGDaDGGGGaGGGOaQG 
BGGGGGGQGQGGGBGQBCBGGBBBBOaB 
OKGaGQGGaGDGgBQBGaBGBDGBBBBg 
aGSeaaGGGOGGGBaBaGBBBBGGBaBDg 
GaaKGaGaGQGGaGBGBGGBBBBQGBCB 
GaGGKGaGGGGGGBBBBQaBaBQaBgBg 
GGGOGXGGGaOGBOaBBBBGGBgBGGBg 
QGGGGGHQaGGGlGGBGBaaBaiGGBBB 

aaGGaGGSGaaaGiBBaoBGBaGBaBGQg 

KGGGGaGaGGGaGBGGBaBGGBBBBGGB 
OKGaOGaaGGGGaBaBaaBOBGOBBBBp 
GGlSGQOGaGGGGBaBaaBBBBaOBaBaa 
GGGXGGaoaGOaaaBGBGGBBBBOGBGB 
QGaGSSGGGaGaOGBBBBGGBGBOaBQBg 
□GaGGKGaGaGaBaaBBBBaGBaBDGBD 
□GGaaaxaaGOGBGGBOBOGBGBaQBBB 
□□aDaaGKGGQGBBBDGBaBGGBDBQQB 
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□GGBBaBBGdaaGHoaaaGGGHGaaoaa 

DBBGGBBBQGGGSiGGaaGGGHGGGGQGQ 
DBBBGBBGGaaaGGGXaaGGGGGSCGGGa 
■GBBGQGBDaGaGGJSaOGGGDGHGGGGG 

■aaaBBGBGaaaaaGGGfSGGGGGGGHaa 

QBBGBBBGOGGGGGGGiaGGGaaGGHGGa 
.BBBCQBBGaaQGGGOaaGGHGGGGaaaa 
BBaBBGaGGGGaGGGGGGKaGGGGGGKa 
OGQaGGaaaQGaGGGGGGGGGGGGGGGD 
DaaGGGGGGaGQGGQaaGGGGGGGGGQG 
OaGGGaaGGGGGGGGGGGGGGGaGGGaG 
aaGGGQGGGGQaaGGGGGaaaGGGGGGG 
KGGGGaaQGaaGGGBGGBBBGGBGQBBB 
aXGGGGGGaGGGBGGBBOBBBGGBBGBB 
'aGXaGGGGGGGGBGBBBGGBBGBBaGOB 
GGOXGGGGGGGaaBBBGGBaQBBBGGBa 

aaaGKGaGaGaaQBaaBBBGGBGaBBBG 

OGGGGHGGGGGGBGGaBBGBBGGBBBaa 
□GQGGGXaGGGGBBGBBGOBBBGBBGGB 
aaaGQaGSSQCaGBBBaGBGGBBBGGBaO 
MGGGGGGGGGGGGGBGGBBBGGBGGBBB 
G8GGGGGGGGGGBGGBBGBBBGGBBGBB 
GGKGGGGDGGGGBGBBBGGBBGBBBGGB 
QaGSSGGGGGGGGGBBBGaBaaBBBGaBG 
GGGGKGGGGGGGGBGGBBBGGBGGBBBa 
GGGGGXGGGGGGBGGBBBDBBGGBBBGB 
GaGGGGHGGGGGBBGBBGOBBBGBBGGH 

ooaGaGaHOGGGBBBGGBaoBBBaaBaa 

Fig.  1046. 
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naGBBaBBaaGGssGGaaxGaGGDaaaaa 

□BBaGBBBGGGGGaGGGGaGaOSCGGGGSO 
ClBBBGBBGGGGGGGGGSiGQGagGQaaaD 
■QBBaOOBGGGGaoaHGGGGDGGGGGKG 
■GaOBBGBGaGGGGGaOGGGSCGGGGStaa 
OBBGBBBGaaGGQGHaGGGKaQGGGGGa 
■BBGaBBGGGGGGBtaGGGaaaGaGHGGa 
•BCBBOGGGGGaaGaGGGHuaGGHGaaa 
OGGGGGGaGGGGaaGaGGGGaGaaGaGD 

aaGaGaQGaQQaGGaGGoaGGGaGaGGG 

DGGCaGaGGGGaGaaGaGGGGGGGGOaG 
□GGGGaGGGGGGGGaGaoaCaGGaGGGa 
MGGGGGGGGGGGGBGBGaBGBGGBBBBO 
GKOGGGGGGGGGGBBGBGBBGBBBBGaB 
OGStOGGGGGGnGOBBBBGOBGBaGBGBB 
GaGKaDGQGGGGBGDBBBBQDBQBQOBG 
DaGaseGGaGaGGBGBaGBBBBGCBGBan 
GGGGGKGGGGGGGBBGBGGBBBBGBBGB 
GGGGGGXGGGGGBBBGBBGBQBBGBGGa 
GGGanGGXGGGGBaaBGBGQBGBGGBBB 
MGGaoaaQGGGOGaOBDGBGBGGBBBaa 
GHGGGGGGGGGGGaaGBGBBGaaaaGGa 
aGXGGGaaGGGGGaBBBGQaaaaGBGBB 

aGGXcaaaQGaGaGGBBBBGaBDaGGBa 
GGGGxaGGaaGGaGBaQBaaaGGBaBaD 
GGGGGXGGGGaGGaBGBaGaaaaGBaaB 

□aGGGGSGGGOGBBaGBBGaaaaGBaGB 
□□GGGGaHGGOQBGGaaaGGBGaaGBBB 

Fig.  1047. 
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Fig.  1056    10  shafts 

Fig.  1057    12  shafts 

Fig.  1058   12  shafts 
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ODBDDBBBDDQDOBOaDDODDDDDaaSD 
■□□■□□■■□QaDHQDHDDDDQDDDDaaa 
■□□■■■□□□□□ODDMDDMDaDDDaODDa 

□■□□■■■□□□□aaoaaKDDKDQDDaDDa 

□■■■□□■□□□□□□□□□□□KDEIKaDQDDa 

■■□□■□□■□□□□□□□□□□□□□□SCDQCSOQ 
■■■□□■nDDaaDDDDDDDDDDDaaKaDH 

aaDaDGaDODDDDDDDaDDDDQDDDDDa 
□□DaDDDaDDaaDDQaDDQDaDDaDDQD 

□□□□□□□□□□□□□□□□□□□□□□□□□ono 
□□□□□□□□□□□□oDODDDnoaDDDaoao  i 
^□□□□□□□□□□□□□■□□■□odqbdmdb' 

D  JCDDDaDDDaDDDODDBDBHDBBQMQB  i 
□  nSlQQQDD^aDDDBDDQDBDBBaBBQBB ' 
□□□XDDDDQDDDBDBBDBBDBBDBDDOQ 
OaaQKQDDQDDDDDBaBBOBBDBBaBaa 
aQDDDSJDDDDDaDBBaBBDBDDDDBaBB 

□aaaoDMoaaaaBBOBBaBBaBoaaaBa 
ouDQooaHaaaoBBDBaaooBdBBaBBO 

^□□□□□□□□□□DBaBBOBDaDDBaBBDB 
OSiDQDDDaODDaDDQDBQBBaBBaBBDB 
□□JSDDDnDODaDDBDODDBDBBDBBDBB 

aaasannDODaDBDBBaBBaBBDBODOD 

□□□□XOCDDDaaaaBOBBOBBDBBaBDa 

□□□□□^□□□□□□□BBaBBaBaoaaBaBB 
oaaaaaHaaaaaBBOBBUBBDBaoaaBa 

OOCODaaHDaaaBBOBDDQDBOBBDBBO 


Fig.  1049. 


8 


I 


BBBDDDBQaODaHDHDDnonODDDtiODLI 
BggDBpBBOODDDKaBDDODDDDDDDQQ 

■□BBBoaDBoaooooDKQssDDDaDaaaa 

□QBDBBBQCDDQDaQDDKDHiaDaDDDDa 
□BBBaBQODQaODDaQOaDDHDRaaaOD 
DDDBBBaBDDDDDaaDCDDQDKOXaaDG 
BBDBQaOBaQDQDDDDDDaDDDaD»n»n 
□BDnDBBBDDDaaDDDaGDDDDUDDXnX 
□□□□□□□□□□□□□□□□DDDDQDDUQDDD 
□□□□□□□□□□□□□DDDDaaODDDDDnaO 
□□□□□□□□□□□□□□□□□□□□□□□□□□□D 

□□□□□□□□□□□□QODDDaaaDQaDaaaa 

DaDaaaDQOaDDBBBBBDBDDaDDBDBa 
DaaDDDODGDQDBDBDDnDDBDBDBBBB 
□□□□DDaDDDQDBQBDBBBBBDBaDDDa 
□□□ODDDDaaDQDDDDBOBDBBBBBDBD 
□□□□□□□□□□□□QBDBBBBBDBDBQDOa 

□ooaaaDDDQaDDoaaaBaBBBBBaBDB 

□□□□□□□□□□DaBBBBQBDBDaaaDBQB 
□□□□aDDDDODDDBOBDOaDOBaBBBBB 
BOGaDDDDQaaDBBBBBQBDDaDDBaBQ 

□^□□□□□□□□□□BaBDDaoaBDBaBBBa 

□□KaDaQDaDaDBOBOBBBBBDBOODDQ 

oaaHDaaoaaaaaouDBaflOBBBBBOBa 
□□□□^□□□□□□□□BaaBBBBGBaBaaaD 

□aDGGHDGDDaDOaGaOBGBBBBBOBQr 
OGGGGGKGGGGGBBBBGBOBDaGaGBGI 

□□□aaQGHGQaaDBGBDDDODBQr^"  " 
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GaaGBBGBBGaBBnBBGQaGRGUSSGaaOOODDnnOa 

□aBBaBBQaBBaBBaDGaGDaDGGDnnGGaBiaaHao 

BBDBBOGBBaBBaOQaGGDDaoaQXaaJSGaODGaDD 

DBBGaBBGBBGnQGBBGGaGaicaoaGaaanGaaaHa 

BaGBBGBBGQaQBBaODGGaaGGaaaaGMDQKGQaa 

QBBGBBaaGDBBGBBaaaaGaaKQDXQGGaaaGDaa 

BaBBDGGOBBQBBaQBGQaDaaaDaGaaGGGGHQaH 
BBGGGGBBGBBGQBBGQGGGaGaGGGKGQSiGGaaaa 

GaGGaGaGGaaGaGGGGGGGaGGaaGGQaDaaGaan 
QGGGaGGaaGaGGaQaaGGDaQaGaaGGGGQGGaGa 
aGaQGaaQGGaGGGQaQGaGQaaQaaaaGQGGGGGa 
GGaDGaGaGaGaaGGGaGGDaGGoacGaGaGaaGGQ 

fBGGQGGGaCDGDGGGGaaaaGaGGBGBBBBGBBDBB 

affiaGQGaaGQQGDaaaaaGaGBBGBBBBGBaaaGBa 

GafflGGaaaDGDGGaGGGaGGaBBGQBGGaaBDBBBB 
GGGIlGGaGaaQaOGnGaGaGaGaGBGGBBGBBBBGB 

aaGGaaoaGaaGGaGDGGGQBaBBBBGBBaGBaGGa 

OGGGGaQDGDGDQaGGaaaDBBBBQBGGGQBaGBBa 
GaOGGGfflGDaDQaaaGGOGGGBGGGGBGBBBBGBBa 
DaGGDGGffiaDGDGGGGGGGGBGGBBQBBBBaBaaaa 
DGQGGGGGSiGGaaaGaaaaGBBaBBGGBGGCGBaBB 
OGGGaGQGGilGGGaGaGaaaaBGGGGBaGBBQBBBB 
QQOGaCGCaDfflaaaaGGGGQaaBGBBBBGBBaQBGa 

GDGGaaQnaaGsaGaaaGQGBGBBBBaBGaaaBQGB 

GQGGGGQaaaGDllGGGOGaGBGGBaaGGBaBBBBGB 
OaGGGaaaGQGGQBIGaaaGaaaBaGBBDBBBBGBGD 
GGaGGGGGaaOGQGKGGGGGBBBBGBBaaBaGGGBn 

aGGaaQaaaQaaQaGfflOGaGBBGBGQQaBGaBBaBB 

Fig.  1050. 


10   1 

BaaGBaBBaBaGGafsGGODoooaaDaaaGa 

OBQGaBBGBBGaDGGHGGQGGGGGaGanaG 
DGBaBBGBBQGGGGGGGGgGaaCGaGaQGa 
aGaBBaBBGBGQaDGGGGnKGGGaGGGDaa 

BaBBaBBGGGGGQGaaaaQGGGKaaaGaoQ 
GBBOBBaBaGGGQaGGGGQaGGaxaGaoaa 
BBQBBaQaBaGQaaaGKGaGaGGGQaaDGQ 

BGBBDBaaGBGGGaGGaXGaaGGGaGGGaa 
aBBGGGBGBBGGaGGaaGGaSSGGCGGGDGa 

BBaBGaGBBaaGaQaaaaDaaKGQGGoaaa 

QaGGGGGGGGDaaDaGDQGGaGaDGGGGGa 
OaGGgGaGGGaQGGDGGaGGaaGGGDGaGa 
GGGGDGGGGGGQGGBOBGBBGGGBBGBaBB 
DaGQGGGGaQaaGQQBaBBaaGBBGBGBBa 
DGGaGGaOGQGGaGBBGQOBBGBGBBGGGB 
QQGGGQaGGaGaGGBaGGBBGBDBBGGGBB 
GaGGaaaGGGGaGGGBBaBQBBGQGBBDBa 
GGGGGQGGaGaGaGBBGBQBBQGGBBGBGB 

ffiaGQaaaGGaaaGGBGBBcaaBBGBGBBQa 

GfflCGQGDGQGGaGaaBBGQGBBGBaBBDGa 


GaaGBGGGGaGOGGaGBGBBaGGBBGBai 
□GGGGSGGGGGGaGaBGBBGOGBBGBGBBa 
GQGQaaBGGGaGGGBBGGaBBGBGBBGaCB 
GGGGQDGnGGGGaaBQGGBBGBGBBaGaBB 
OGOGGGaaBGGGGGQBBGBOBBaOGBBQBa 

□OGGaaGGOffiaaaGBBaBaBBGoaBBaBaB 


Fig.  1051. 


Fig.  1052. 


Fig.  1053. 
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QaaBBGBBaGaoBaaaasaGGaaoDaDG 


iGaaBaGaGaQGKaaaaaQGGQGHG 
BGaGBBCBGaaGGGGGGGaassaaaQKaa 

QBBGBBGQOaGGGGXGGQGKaaDGGGaG 

BBaGDBBQGGGaGSQGaaGGaaaGKaaG 

BBDBBGGGaGaaGaDGGGXDGGGKGGaD 

GaGGGGaGGGGaaGGGanGGGaaQGaaa 
OGGGaGaGDGaaGaaGDaQQnGGGaaGG 
DGGGGQaaaaGQaaGaGaGaDaaGGGaa 
GDGaGaaDQGaDaGaGQaaGaaaaDaGG 

QaaDaaGGDaaaGBGBGGBaBGOBBBBG 
GaaaQDaGaGaGQBBGGGBBGGBBBGGB 
OGGanGaGGDaOGGBBBGGBGBBaaaBB 
aaaaaaaQDGGaBaGBBBBGGBGBGGBG 

QaDaaDaaaaDaBGBGGBBBBQGBaBaa 

aaaQQGGGaaGaaBBQBGGBBBQaBBOG 
aaGnQGaaaGGGBBGGBBaGGBBOBQDB 
OaGGGGDaDGaaBaGBaBaaBGBGQBBB 
WGQQGGGGaGGGOBGBGGBGBGGBBBBa 
GBGGQDDCaaaQGBBaGaBBGGBBBaaB 
OGSQaGaGGGGaGaBBBGaBaBBQaaBB 
QQGaiGGGaGGaGBaGBBBBaGBaBaaBG 
QGGQISaaGDGQGBGBGaBBBBOGBGBaa 
QGGGGCIGaaDGGGBBGBGaBBBGaBBGG 
OaaaGGSGDGGGBBGGBBGGaBBGBaDB 
PGGGGaasaGOaBGGBGBGGBGBGDBBB 
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GBDGBBBQaaaaHGGQGfflGaGQGOaaDa 

BBCDBDaBGGOGaaGaaaOGgGaiQOQaffl 
QaBBBODBGGaaaaaasiQanafflDaaGDG 
GOBaaBBBGDaQGaGKaaGGGGaaaaaG 
BBBaGBGaQaaaGaaGGaGGSQGQGfflaa 

BaGBBBaaGGGQGDBGCaasaaGGQGGa 
BaaBGQBBQGaGGiaQaDOGaGDOGSIGaG 

OBBBGQBaGGaaaGaGaasaGaaffiGGGa 

aaGGGGGGGGDaGQaaaaGGGGQGcaGa 
QaoaGGaGaaaaaaaGaaQQGGGQGaaQ 
aGaaGaaQaaaGaaaGGGGDGGGaaaaa 

aQQGGQaaCGaaGGGGGGGGQGaGGQGa 
GaGGaaaGDGGQGBBaGGGBBGBGBBGB 
DaOOGGQGaQaGBGGGGBBaBQBBQBGB 
OGOaaGGGGGGGGGaBBGBOBBGBCBBG 
QQGGGaaQDGaaaBBGBQBBaBGBBGGa 
OaGGGGGGaGGGBGBaBBaBGBBGGGGB 
QGQaGaQGGGaGBaBBaBGBBGGGaBBa 
DGDGaaGGGaGaBBGBCBBGGaaBBaBa 

aGaaQaaaGaoGQBaBBaaaQBBGBaBB 
fflGGaGDaaaaaaaBBGaaaBBGBDBBGB 

□aGGGaGGGGGaBaaaQBBGBGBBGBQB 

GGBGGGaGaaaGaGaBBGBGBBnBaiBa 
□GGaaaaaQaQaaBBGBDBBGBaBBQaa 
DaaafflGaGoaGaBaBaBBaBaBBGGaaB 

DGaaGBQGGGGGBGBBDBGBBaaGDBBa 
□GGGGaKaGDGailBGBGBBaaOaBBGBa 
□GGGGOGISGGGGGBaBBDGGGBBGaGJIB 


GBGnaBBDGGaaKDaGaanaxooGDGDa 
BBDGBGaaaaaaGssaaaaacDKaGGGaa 

aOBBaGGBQGQGGGaKaaQGQDGXaGGa 

aQBGaaBBaaaGQQHGaGaaGGSiaGGGG 
BBBaGBQGaGaoanaGSGGGaaaQXGoa 
BGGBBBaaaaDGGGGaaaGaaGGGGxaa 
BGGBGDBBaaQaaaQaaGaKaGaGGGaH 

GBBBGaBGQGaaGGGDQGKaaaGGQGBa 

GGaGaGGGaaGaGaGaGGGGQaGGGGGa 

oaGaGQQGaGaGaGaGaGaGGaGGGaDa 
QonaGaaGDnDGGaGGGaGoaGGoaGGa 
GaaGQGaaGaaaQQGGGGGaaGaaaGGa 

QCaGDaDaGGGGGBGGBBGBaBGGBBGB 
GaGCCaGGaGDGBBGGBDBaBBQaBaBa 
GGGGGaaaQGGGaGBBBQBaGQBBBGBa 
GQGGGGQGaGGGGGGBaBBBOQaBGBBB 

GaaGaGaGQaGaBBGBaBaaBBaBQBaG 

GGaGGaQGGGOaBGBGBBGaBOBQBBQa 
GGQaGaaaGGaDBaBaGGBBBaBOGGBB 
aaCGGGGGGGGaGBBBagGBaBBBDGaB 
'^aGGQGaaGaQaGBaaBBaBGBQGBBGB 

GfflaaaGGaGaaGBBDaBQBGBBGQBaBa 

GGffiDOaaGGaGaaGBBBGBaGGBBBGBa 
□GGffiaaOGnGGGaaDBGBBBGaGBGBBB 
□OGDSlDGaQaQGBBaBGBaGBBaBGBaa 
OGQGGSiaaaGGaBaBGBBaaBGBGBBQa 
npGGCOaQDaGaBGBaGGBBBGBGGaBB 

□DGGGooiiaeiaaGBBBaaaBaBBBaaoB 


Fig.  1054. 
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□aBBBGBGaBaaisGaaaaGDaanaGHiGG 
aBGaBaaBBBGGGaaiaQGaaGDaaaaaH 

BGGBGBBBaGaGGBGaaaaGQGGGGaaa 

BaBOGBaaBBGaGGGaaaBQGQGGGoaa 

CBGDBGBBBGaaGGGaaBGGiilGaGaaQG 
GBBBGGBDGBaGGaGGGQGliaGSeaGGQQ 

BaoBBBGBGGGGDaQaaQaaaiiaGaiQGG 

BBBaGBaaBGaGGGGGGGGGaGaffiGGWa 

QGGGQGQaGGaGaGaDDaaGGGaaaaaa 

GGaaaGGGGaaQaaGGGGGaDGaGGGQG 
aQGGGGaGaQaGDaGaGDDGGGGaGGaa 

DaaGaaaaQGaGGGDGQaaoaGQQDDGG 

GGGGQaGaGaGaBGBQaBaGBBaGBBCB 
OGaGaGGGGQGGGBGBBaBGGBGBBGBa 
OGGaDQQQGQQGBBGQBBaBBaBaGBQn 
GaDaaGGGaaaOGBBQBBQGBBGGBQGB 
OGGaOaGDGGGGQaiBDBBGBGDBGQBB 
GOGQaQGQaaaaBGiiGDBBGGBGaBGB 
MGaGGaaGGGaGGBaiBGBaQBGBBOBa 
GHGGGaGaaGGGGGBaGBQBBGBBGGBB 
GafflaaOGaQGGGBaaBGOBBGGBBGBBG 
GGaaSGaGaGaaOBBGGBQGBGBBaBBaa 
GGQGiiaGaGaOaBaBGGBGGBBGGBBaB 
□aQaaBQGaGGaGBGBBGBDaaOBBOBG 
□GaDGasnaGGGGBBGGBBGBBGBCGBaa 
DGGGaaaKGaQaaBBQBBQaBBGQBGGB 
OGGGGPGOaODGOGBBGBBGBGOBGGBB 

QaGaDDoaGSDaBGBBaaBBGaBaGBGB 

Fig.  1055, 
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■□□■□□■■■□QOaOHODnDDDOODODDSiaDaODa 

gOBBBDJIDaBaDDaDQDaBDaDDDaDaQDDDXDG 
OBaBBBDDBDDGDDQaDaDDHDQaDaDDaaDDDH 

■□□■□■■■□□□□□□□□□□DaaKDDDDadBDDDDQ 

^■■□□■□□■□□□□□□□□□□□□□□□^□□□□□□gH 

□□□□□□□□□□□□□□□□□□□□□□□□□□□aDDaDOQ 


HHyHHHyyi=;HHy'--'H'-"-"-'LJuuuuuuuuuuuLJDDuu 
□□□□□□□□□□□□□□□BBDaBBBBaaaBOBBaSaB 

□□□□□□□□□□DDDDBDDOmiDBDDaBBBBaQBBD 
□□□□□□□□□□QaDaBDBBDQDBaBBaaBBBBDDQ 
DDaOQaDaaDaQaOBBBDDBBDBDDQBBDBaDDB 
□□□□□□□□□□□□□□□BBBBDQDBDBBDDDBDBBQ 
BaDgOaQDDDnDDDBBDBaaDBBBBDDBBDBaOD 
□iSDDDDDnDDGDDDDDOBDBBaDBBBBDDDBDBB 
ODHaaDDaODDODDaBBDBaODBBDBDaDBBBB" 
□□□ffiDDDDDOQaDDBODDBDBBDDQBDBBDDBBB 
□□□□BDDODQDOaDaQDBBBBQQBBDBDnaBBQB 
DagDDSgDDDDDDDaDBBaQBBBBDQQBaBBSQDB 
□□□□□DBDaDDDQDBDDDBBDBDDaBBBioDBB" 

□□□□□□□BaaDaDOBOBBaDDBaBBaoBaBBaoo 

DDDDDDDQfflDOaDaBBBDDBBDBQODBBSBQaDB 

oaDDoaaooiiaaaaaBBBBaaoBQBBaaaBaBBO 

Fig.  1056. 
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S°a"2gBgaBBBDaDODD8DDaDDDDDnDOD8aDnDDaaQ 

BDgaBopgBBBQDaoamoaBiDDQaaDOQDaDQBaDDaDa 
□BQaDBDBBBDaaanaDaDaDanaaaaDaaDaDaDKDaDD 
2HS2H9!""°'^"DDODDDaaDaDas4aDaoDaDaDaDDiBDa 

BDDBagBBDDBDDaaDDDDDaaaDaQXDDDaDDDaDaDDg 

55y9SSS°°"DDDDDQaKaDDaaGaoDa8aQDDaDaDDDa 

RB5!292BSS°"°!^DoaDaD08DQDDDDaDaQKDQDaDaa 
2RBS52BSS2*D°D™D°DODQD»DDODaoc]DDci»aaDaa 
B2RB51SSO"OD°D°oaDaoDDQaDseaaDDDOQaDDKDDO 
DBRRBBB9BR9"°°°'^°ooDDDSD°°D*'DooDaoDDC]a»a 

gggDQgDDDDaaDQaaaaaDDDgDDDODDonDDDDaaaao 
DSRDflDgDagDDDQDDQnDDDDgGDaDDDaaaaaDDODaa 
gggggggQaaDDQDaDaDQDQODOQnaQDcoGQQaaQDaa 
DaRgggBQDDDDDDaaQDaaDDaDDanDDDDaDDDDDDDa 

gOaggDggODaQOapDaaDBBDBDBODBDDBaDBDBDBBa 
DgQgDDgggngnaDDDDBBDBQBODBDDBDDBDBDBBDaa 
RRDDSgggggUDOQDDBDBQBDaBDDBaDBDBDBBODDOB 

ggRRaggggggaDDDDBDBaDBaDBoaBDBaBBaDODBBa 

PgDDgggggaDaaaDDDBDBBDQDDBBDBDBDaBnDBaQB 
DpBDgggDgqgDDDDaDBBaBaBBQDDaBBDBDBDDBaaB" 

PPSyggggDaooaaQOBaDBDBDBBDDQDBBUBQBaGBaa 

DDQSggggggDgDDQDDDBQDBDBUBBaoaaBBDBaBQDB 
RRRRSSRRS9HQ9°POD"OOBDDBQBaBBDDDaBBaBDBa 
DDRggiDgggaaDaBDBDDBDDBDDBaBDBBDDaDBBDBD 
PDRDQuMDHSClDDaODGBBDDaaBBDBDBDaBaDBaDBDB 
gggDgggiDgDDDDDDBDDDOBBDBDBaDBDaBDaBDBDB 
gDRaagggBgDDQDnaDDDBBDBDBDDBDDBODBaBDBBO 
DDBaggDqgsaDDaDDDBBaBDBQQBDDBDDBDBQBBDDa 

aaagagggggBQDDDaBDBQBDaBaDBDDBDBDBBaDDDB 

□□□□□□□□□□□BDDDaBaBDaBOQBDDBaBaBBaQQDBBS 

Fig.  1057. 
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CaGBDBBQDBI 
■□□BBDBDDDI 
aaOBBaDBBBG. 

Q55gflGQQBBBGyLJLJl_JLJMLJLJl_jLJLJLJLJLJLJUUUUUUUMUUUUU 

SSSRMBSSSHOSODOODtDaDODDOKDQGGGQHGaaQGQaa 

SRB22yBBB2°"°D'^QC]°DDD'»DDaGGGaGaGaQaGGaKa 
2RRBS!2RH"0"°°™°DDaGQaaQQaG(BaGaQGGBQaaa 

nSSSSSBSRSSRRR^Soo^ooaoaoi^DaDaGaaGGGaaGQ 

g"552gg5Q««aQDGQGQQGDaaGGGQGGaaOseGOQGGG8 

£2BBB2R!SSB°°°D'^°DDaDD*'nGDQGGHaaaGGGGaGa 

5!2RR!2B5°SB°DODDDD»«aDDDODCiDQaDaaaDas4aaa 

§""BRSBBRBDOSD°ciDGGGGGGaQQaisaGaGaa»aGDaGQ 
DgggganggaaoGGGGGaaQoaGGaanGGGaaaGGaaGa 
engGggggQDgGaGGOGaGGaaaaaDGaGaGaaGQaQGG 
-pRggqggggaQGgaaGaGaGGGaDaGGGaaGaaGGaGGG 
PPpaggpppDagGaGGaaaGaaaDQGGGGaGGaGQGaaGG 

□ggDDgQGGaGaQOGGQBaBBBBGQGBBGBGGGBBGBGBQ 

□gggagggGggaGGaGBBBGBGDBGBGBBaaaBaBBaaQB 

ggggaggQgpQgGaGaBBBOaQBBGBaaGBBQBGBGDBQS 
QgggggggaGGOGDGGBGGBGBGBBGGGBDBBGaOBBBBQ 

KgggaQggggggggaGGGBBQBQGGBBaBGBoaBaSBSBa 
RS2RSRPPHRRRSS°°°"°""DDD"D»"Dau*"""a"aQ» 
RR^9HRRP°°°°d°ddd"ddd""D"D"°°"D""«»dqgbb 

DggMGGGDGaGDaaaaBaaGBaBBGQaBBBBGBaGBGBSB 
EgggMGDGGGGaaaDGGBBGBaBOGBnBBBBDGGMDSaa 
RRPROSSggggggQGGBGBBGGaBBBBaBQGBGBGBBaaa 
ggQggggggaDGQGGGBGBaaBGBBBBGGQBBGBGQDBBG 
GgGGaGGHQaQGGaaaGGGBBBaGBDGBGBGBBQGQBGBB 

gQggggQgnsDGaQGaaGBGBBBBQaaBSaBGGQBBaBaSa 
RRaDpggggMQgggggBBBgBGGBaBGBBGGaBGBBaaDB 
oogggggQpggaGgGGBBBoaQBBGBaGGBBaBaBGGBaB 
OGaaoGaaaaoBioaaGBoaBaBaBBaaGBaBBaaaBBBBa 

Fig.  1058. 
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DGBGQBBBGBBGGGGGaHDGGaaGQaGDGGGGaGOG 

■BBaBBGaQBGaGaaaGGGHGaaGQQaaQGaaaGQG 
BaGaBDGBBBGBGaGaQQHaaGaaaGaaDaaaDGQa 

□GBBBaBBGaGBGGCaGGGGBQaGaaaaaQGQGGQa 
aBBGGaBGGBBBGGGQaGGGGHGaGQGDaoaaDQGa 
GBGGBBBCBBGGGGGGGGDGGGGSJGGGaaGQGaaaa 

B«QBBaoaBaGBaaGGGGQQGO»aaaDaGDaaaaQa 

QGGBGGBBBGBBGaaaGGQGQQaaBlDGDDGaaGGQn 

aBBBaBBGGGBGGaaGaaaaaGGGGHGGQaGaGGaa 
BBaGGBGGBBBaaaaGaGaGaGaGGaQHaaaGQGGG 

BQGBBBGBBGGaGGaaanaGaaaQOQKGGGGGGaGa 

□GQGaGGaGQGaGaaGaGaQGaQGQaaGQGGGGGaa 
ggggggQaQGGgDaaGaGGaQGaGGDOOGaGGGGGQ 

GQaaaGaaGGGGGGGGDGGaGGGGGQGGGGGGGaGa 

GQaGQGGDaDGaDGaaGGaGGGaaGaGaaGGGGGaa 

ggGgGGGGaaaGGGaGaGBGGGBBBaBBQaBGGGBB 
gggQgGggQGGGGGGGGBBBaBaBaaGBGBBBaBGB 
gggGaGGGGGGGGaGGBBaGGBGaBBaBBBGaGBQa 
ggggGGQaGaGGDGaGBGBGBBBGBGaaBGBGBBBO 

MQgggggggQGaaGGGBGBBGGBaGGBBBDBBaGBa 

GKGGaaaGaGaGGaGaoaaBGBBBGBGBGGGBGBBB 
ggHGgcaGGGGGaGGaBBQBBBGGaBaGBBGBBBDQ 
ggQHgGpgGGGGGGGGBGGGBGBQBBBGBGGQBQBa 
ggggggQggGGGGGGGQaBBBGBBGaBaQGBBBCBB 

ggggoMgggGGGaGGGGBGBGaaBaBBBQBQBaQGB 

gggggggagGGGGGGGQBGaBBaBBBGGGBGGBBGB 

ggggggQHGGGGaaQaBBBQBaGGBGBGBBBGBDaa 

ggGGGOGaHQGGaDaGaaBGaGBBBaBBDGBGQaail 

ggggGGGgDHGaGGGGGaBBaaGBGaaaaBaaaaaB 
ggoGGGGGGGisDaGGaaBoaGaGGaaGBBBaGaaaa 
paGQGGGOGGOBiGGGGBaBaBaBaBaaaaaaGBBBa 

Fig.  1059. 
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QGBaaaaaGBBBaaDDHODDQDaDGaDaDoda 
BaaaGaaaaaGGGGQaGaaGGKaGGaaDGGaa 
oaaQBGaBBBGaGGDDaaaaacaaGaHGGaGa 
DBBBGaaaaaBGaaaaQQDGGGQaGGaaQaGM 
BGOBaGBGGOBBGGaaaaaaHGGGQGGaGQaa 

BQGGBBBDaBGaGGGaGGOGGGaaQKaaaGaa 

BBaoBaGBBGGaQaQaaaGGGaaoGaGaaGBG 
QGBBBaoaBaaBGGGGGGQsiGaGaaQaDaaQa 
QaBGGBGOBBBaGaaaaoaGDQaaMaaaaaaa 
aBBGGaBBGDBaGaaGaaGoaGGGGGGaGsiap 
BaGBGaBaGGBBGaGGGaKaaDaGQQaaaGQG 

BGaDBBBaaBaGaGaGOaDQGGGHGOQGaOGD 
aBaGBGGBBBaGGaGGGGGGGaGGGaGGlSaaa 
QBBBaGGBaGBGGaGaaHaaaaQGGGGGGGGa 
BaaBaaBBGaaBGGGGaGaGaaKGGGGGGGGD 

OGGBBBGDBnDBaapaaDaGGGGGGaGKaaGa 

oaDGGGaaQGGGaaaapQaaGGGGaaGQaaGD 

aGGGGaaDGaaGGGGGGaaaGGGGGGaQGGQG 

oaGGaGQaaGGGQaaaGaGGGaGaGGaGGQGD 
□GGGGaGaoaGaGaGaGGaGGaGaGaaGGGGa 

aaOGGaOGGGaaGGaGGGGBGaaaBGBBBGBG 
DGGQaaGDGGaQGaGGBGaGGBGBBBBaBGGa 
□□DaOaGaGGaGDGaGBBBGBGGaBGaaQBGB 

QGaaaaaaGaaoaaGGBaBBBDBGGGGBaGQG 

BGaaQGGDGDQaaGaGaaBQBBBBGBaDQGBG 
aBOaaQGDQGDGGGDGDBDaGBGGGQBaBBBB 
OQKOOaGDDGGDaaoaBBaBGaGGBaGDGBGB 
DaGKGGODGaGaGaGGQBBBBaBGGGaBGGGB 

QGCGsiDaDaGaagGGaaGaBGaaBQBBBBQBa 

OQaGGHaQaOQGGGGGBGGGGBGBBBGBGaGa 
OGGGGaBGGaGGGGGGaGBGBBBBGBaGaBaa 
□GQGQaGHaGGGGGQGGBGGGGBaaGBGBBBB 
GGOQDaOaKaaaaGGDGaaBGGGGBGBBBGBG 
OGGacaDaaaKGGaGGGBaDGGBGBBBBaBGGa 
GGGaQOaaPGHaaGGGBBBGBGGaBGGaGBaB 
aGaaOaaGUGGBOOaGBGBBBGBGGGaBGGGO 

Fig.  1060. 
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■BoaBOBoaBBaaBBaDGQDKannnaGDDDDGaaDa 

DBGGBBGBBaGBBGQBaaaaGaGSSGaGaGGGGDQQa 

■CBBGGBGBGaBBaGBGaaGaaGaaaKGGGGGGaaa 

BBaBaGBBaBBGaBBGGGaaGGGaGGaaGHGGGOaa 
BBaBBGGBGBGGBBGaGaGaaGGaaaaaGGGKGGG 
■QGBGBaGBBaBBQaBGGGGGQQaQGaaQGGGGGGB 

■aGBBaBBaaBGBGGBaGaaQGxaaDGaGaGaQaaa 

gBBaQBGBGQBBGBBGGGGaGaGaGXGaaGQGGGaa 
gBBGaBBQBBQaBGBOGaGaGDGQDaGGSaGGGaaa 
■aaBBGGBGBGGBBGBGGGGaaQaaaaaaaDMGGGG 

■aaBBaGBBGBBGGBGaaGaDaaaGGGGGaaaGGHO 

DBBggBBGGBGBGGBBGGaaGXGGaaGGGaaGGaaa 

BgBggBBGGBBGBBGaaaGGaaGGKGGaaaGGGGGa 

SB2B5RRSfRR"2B°°°°°D°oaaGGD!SGaGaanaa 
RS52B22BB22BB°""°°°QD°D°DDDC]DC8GaGGa 
ggBBQBBapBBGGBGBaaGaQQaGaaGaGQaQaKGQ 

ogggggGaGaGGGGGGGGGaQaQGaaGGGaaGGaGa 
gggqggGaGaaGQGGaaaGGQGaaGaGGGGaQGQaa 
DggGggGaGGGGGaaaaGaGGGGGGacaaGaDGCGQ. 
ogggggGgGGGGGGGGGGGaaaGaGOGGGGGGacaa 
BagggggQggaGaGGGGaGGBQBCBGBBaaGBGGBB 

gffiGQaaGGGaaGaGQaGGGaBBGBGBaBBBGGBGGG 
aGSQGaGOQQGGGGQGGaGaQBaaBBBGBaBaBBHa 

QggnaaaGGaGGGaaaGaaaaaBaaQBBQBGiiGBBB 
ggggMgQggaQaQGGaaaGGBGBBQGGBaQBBBQB" 

gggQgBaggggQggQGGDDGGBQBBBGQBGGQBBGB 
DRRRSPSggggggggGOaGaBBBGBGBGBBGaGBCG 

ggggaaGfflaGaDaaQGGGGaanBBQBaBGBBBGOBG 
□oggggggaBQaaGGGGGGGGGGGBGaBBBaBaBaBB 

DgggpgGGGllGaGGGGDQGGBBaGBGaaBBaBaBGB 
gPPPPPgggpfflGGGGGGGGaBQBGBBOaGBGGBBBQ 

gggaaGaQGaGBGQGGaGaDaBGBaBBBGGBGaGBB 
ogggggGaGaaGffiaaaaGGQaaBBBGBGBGBBaGaB 
QgggggaGGaQGaBaGQGQaBQGGBBaBGBaBBBaQ 

OPSgPgggGGGGGGfflGGGGaBBGaGBGGBBaGBGBa 

-OoaaGGQGoaGQaGaffiGGQaaBaaGGaaaGBBDaaB 

Fig.  1061. 
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□□■□■■■□□■□^■■■□□□□^□□□□□□□□□□□□□OD 

□□■□□■■■□■□□■■■□□□□□□□□□□□□□□□oaagag 

□□□■■■□□■□■■■□□■□□□□□□□□□□HaDDDDDDDD 

■■■■□■□□■■■□□□■□□□□□□□□□□□□^□□□□DDDa 
■□□□■□□■■■^■□□■■□□□□□□□DDDaaDDDggBDg 
□■^□■■■"□□■□□■■■□□□□□□□^□□□□□□□gggag 
■□"■■■□■□□■■■□□□□□□□ciaaaDDDDS^gSHSHB 

DyBS""B"»B«a"«IDaDDDOOOaDKaODODDaDgDa 

■□□■□□□■■■□□■□■■□□□□oaaDgggDQgKggggg 
■■□■□□■■■□□□■□□■□□□□□□□DgKggpgDQDDDD 

inHT-innainnnnnnnnnnnnnnnnnanaDDDDDODDOa 


DDDDDOlDDDaaDOaaDDnuODUDDUDUUULiULJUUUU 

□■(□□□□□□□□□□□□□□□□□□□□■■■igsggggsgo" 
^□□□^□□□□□□□□□□□□□□□■■■■ggS22SR22SRR 

□□DODQffiDDODDDDODDDDOBDHBHBggBggjDggB 
□□□□□□□^□□□□□□□□□□□□□□BDDBggBBBBDBBa 
□□□□□□□□BDaDDDDaDDDDDBBaBBBBDaBDOBqg 

□□□□□□□□□ffioaDoaDaaaaBDDDBaDBggBBBBDj 

□□□□□□□□□□KDCQDDQDODDDDBBgBBBBDDBggB 

□DDDCXiDaDaDiiODDaDDaaaBBDggBDgBggBBBB 

□□□□□□□□□□□□^□□□□□□□QBDDDBBDBBBBDGBa 
□□□□□□□□DDDDOBDDDDDOBBDBBgggBggBQDBB 
□□□□□□□□□□□□□□BDDOaDBDOBDDOBBDBBBBga 
DDDODDDODCIOaDDDillDDaQBBBBDBBDDDBDGBaa 

Fig.  1062. 
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aDBDBBBDDBaDDBBBDDODKDpaanDDODOnOODO 

DDBaaBBBaBQaBBBaaQaoDDagaDCKaDDDaDDa 

ODQBBBDaBQBBBDDBDODDDODDDaaDDQDaaDBa 
DQBBBQDDBaDBBBOBDDDgagDggKpODaDDDaQa 
■BBDDBaDaBBBaDBDDDDDOgDgaDDDaDQDHOOa 
DBBBQBQDBBBDDDBaQaaDDggKgODDQaDDDDDa 
■BDDBDBBBDDBaOOBDDDDDDDDaDODDDSaaDQQa 
■□□QBDDBBBDBDDBBDaDDaKggagQDDDODOQDa 
□BDSaBBBDQBaBBBQDaaaDDaDDDDQKDDaaoQa 
QBQDBBBaQQBQDBBBDaaaDaDDDDDDDDDDDDDgl 
■□■BBaDBDQaBBBaQOODDODOaDQKDCaQDODOa 

■QQBBBaBaaBBBQQDaDanDDaDDanDODaDaaaa 

□BBBDDBDBBBDaBaaaDDDaaQaKDaDaaDDDDOa 
■BBaaDBOaBBBDBaaoaDDQDDDDDDDaDDgiaDDa 
■□□BaDOBBBaDBDBBODDDaDKaDaaDaaDDDDDa 
■BDBQDBBBDDDBDQBDDDDDDaaDDODDKaaaaDD 

□□□□□□□□□□□□OODaODDaODGDDDODaoDDDDDD 
DDDnDDDDDaDDaaODaaDaDDDDaDDDDDDaDDaa 
DaDDDOaDaDDaDOOaDDDOOauDDDDDDDDDDDDa 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□a 

HDaDQaODDOaoaDaDDDaDDBBODaBDQBBBBBaa' 

DmooaooaaDoaaaaaoaaaaaammaoommmmmaam 
aamaooaoDoaaaaaaoDaamaammmmmnaDmrnoaa 
DaamaoaaaoaaaDDaaaaaaammmmmaauoaamma 
oaaamaaooDaooaaoaaaamuaaaumaaamaammm 
aoaaamoaooaoaDaoaaaouanuaoammoaammmm 

□□□□□DHDDDDDDODDODODBDDQBDDBBBBBDDDB 
DQDDDDaBDDaDDDDOOnaaDBBDDaBBBBBaDBDa 

oaDDaDaDeBDDDaDDaDDacio"""""ciociBBaDDBa 
DaaDnaaaDfflaDDCiDDnociD"""""Dci"DDDBBDDa 
□□□□□□□□aDfflaoaaDaDDDgagBBDgaBaQBBBBB 

DDDDDaDDDDDliaaDaaDDDDBDDDBBDnDBBBBBa 
naDaDDDQaDDDllOaaaDDaDDBaaBBBBBQDDBBa 

□□□□□□□□□□□□□aHaDQDDBBBBDaDBBaDaBDDB 
GGDDaaaQODDQDDQBlDaaDBBBaDBaDQBBDQDBB 

Fig.  1063. 


Fig.  1064. 
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BaBBaDDDBBaaBBaBDonaBoaDDaQnaaDDDDDDDKDaaaDDnDDDDDDa 

BBDBBaBBDDBBDDaDDDDaDDKDaaaDDDDDaaaDODDXaDgaDDDDaDaa 
□□BBaDBBDBBCBBDDDGDDDDDDKDODDDDDDDDaQOnDaHdDaaCDDDaa 

BBGQBBaDDaBBCBBDaaGaaGGaaoHaaDaaGaaaaaDGDGQKGaaaGaGa 
BBaBBaBBaGGGBBGaGQaGGGaDaaaaKGaGaQaaDGaaaGDGGgGQGGaa 

aoaaBBGBBGBBaQBBGQGGaGDGDaGGGDKGaDGGCGaaaGGGaaaKGaGa 
BBGGaGBBGGBBGBBaaGGGaGaGGGGGGGGaKaaDGaaaGGGGGGGGGgGa 
GBBGBBOGBBGGaaBBDGaGaaaGGaGaGGCGaGKGGGaGaaQaGGGGGaGB] 
BBGGBBQBBGBBGGQaGGGGGKCaGGGaGaaDGacaKGGGGGaGGGGGGDGQ 

aGBBGaGGBBaBBaBBGGGaaaaxGQaGGGaaQGGaQaKDGGaaGGGGaaGG 

GBBGBBGaaGBBGGBBaaGGGGGGaSlGGaaaGaGGaGaaDXaDGGaGGGCGg 
QOBBCBBOBBGDBBGaGQGaGGaaaaGSBGGGGGGaGGaaGaGJcaGaCGGaaa 
OGaGBBgGBBCBBaBBGGCGGGGGGGaGDKGGGGGOGGaGGGGQSiaGaaOGa 
■CBBGaiBaaGGBBGBaaaaGGaaGQDGGaGKGGGGGGGGCGQGGGXGGQGa 

BGBBaBBGBBaGGGBBGGaGGaGGGGGGaGGGaxaGGGGCaGGGGGGaBIGaa 
BaaGaBBaBBaBBGQGGGGQGaGGaGaGGGGGGaSCGGaGaGGGGGGGGGHa 

□GaagaGDaGaGaaaGGGGGDGaGGGGGGGQGaaGaaGGGGaaGGGGGGGaa 

□GGGGGGGGGGGaaaQOGGGaGGGGGGGGGGGaGaaGGGGGGaaGGGaaQGa 
DaGaGGGaaGGGGaGGGaQGGDGaGaQGGGGGGGQaGGGGGGGGGaGGaaGa 
□aGQGGGGGGGGGaaOGQGGGaGGGaGaGGaGGaaGGQaGGGGGGaGGGDGa 
ffiGQGQGGGGGGaGGGaGGGGBBBGGGBGBGGBBGGBBBGBGQaBGBBGQBBa 
□ffiaaGaGGGGGGGaaaGGQGaBBQGBBGBaGGBaBBBGGBBaaBGBGaGBBg 
OGffiGGaGGQaGGGGGaGGQQBGGBBBGBGGaBGBBGGBBQBBBaaGBaBGGB 
OOGffiGGGGGDDOGaaaGaaaBGBBBGQBBaGBGBQGGBBBGBBGGBBGBGGa 
aDaGBDGOaaOGaQGaGGGaaBBGQBBGBBBGGGBGBGQBBGGBBBgBaGgg 
DaaaGBGGGOaGGGaGGGGGGBGGaBBBaBBGGBBaiGGGBGBBBGCBBGGB 
□□GGGOBGQGGGGaGaaGGGGQBGBGGBBGGBBBGBaGGBQBBGGBBGBBBg 
DaGGaGGffiaQaGGGaaGaQGQBBGBaGGBGBBBaGBBGGBQBGGGBBBGBBD 
DDGGaGaaffiQGGaaGGGGGaBBaBaGGBGBBGGBBGBBBGGGBaBaGBBaGB 
DDGGGaaGaSGGGGGaGaaaBDGBBGGBaBGaGBBBaBBGGBBGBaGQBGBpi 
aGGGaQaaGGfflGGCGQGGGGGBBGBBBGGGBGBaaBBGGBBBgBGggBgBBa 
□□GaGGGGaaGffiGGGaaGQGGBBBaBBGGBBCBGGGBaBBBGaBBGgBgBgg 

□aaaGaaGGaaaBaaGGQaaBGGBBaGBBBGBaGQBGBBGGBBGBBBgggBg 

□OaGGaaaaGGGafflGGGGGGBGGaBGBBBGQBBGGBaBGggBBBgBBggBBa 
DaaQGGaaGCGGGGSGGaGGQGGBCBBDGBBDBBBGggBgBggBBggBBBgB 
OaGGGGnanGaaGaGaGaaDBQGBaBQGGBBBGBBGGBBaBQaGBGBBBGQB 


16  1 

aaDBaGBBaBaBGBBBaGGaKGaGGDGaOBaQDGGGQGGGCGaODDDDQGGCT 
aGBaaGBBBGBGBGBBGGGaaGGGaGGGGaGQOGGGQGKaaaGGGGQXGGGQ 

aBDBBBaDaBaGBBGBaGGaaGaGKGaGGGQaoscGGGGaaGGQGaaGGaaaa 

■aBaBBGGBGaGBBBnaGGaaGGaaGGaQaGGGGGGCGGGGGxaGGGGaGGH 
OGBBGBGBCBBBGGGBGGGaGGaGGGGGSSGGGGaGaGKGGGGaQGaaGaGGa 
OGBBBGBGBGBBaGBaGGDaGGaHaGaGaaaGaaGGQGGGaGaGaGXGGGQa 
■BaaaBGaBBGBQBaBGGGGGGGGOGaGGaaGKGGaGaGGGKaGGGGaaGaa 
■BGGBaGGBBBaBGBaGOGaaaGGGGGSSaaGGGGGaaGaGGGGGGGaGaaHia 
□BGBaBBBGGGBGGBBGGGGaGaGGGaGnDGGGaGGSiCGGGGOGGKaGGGGO 
■GBGBGBBGGBaGaBBGaGGGGXGGGGGGaGXGaaGGGGaGGaaaGGGGGGa 
OBaaBBGBGBGBBBQGaGGGaGGGaGaGOaaGGGGDGGGGKGGQaaQGGSIGa 

■GGGBBBaBGBaBBaaGGGGaaaGGGKaaaaaGQaKaGGGGGGGGGGaGQaci 

DBBBaaQBGaBBGBGBGGaaGKGGGGGGGaaGGaGaaGCGaGGGKGGGaQGa 
■GBBaaBaaaBBBGBOaGGGGGGGGGGGGGBjaaGaGaaGlBGGaGGaGGGGaa 
■BGBGBGBBBGGGBGQGGGGGGGGDlSGGGGGGGQaaaGaGGaaGGGGQBIDaa 

IQGBDaaGGGGaGGaaGGGGGGGGGaQaaGGGGaSiGGaGGaaa 


I U  LJ  LJ  LJ  L  J  LJ  LJ  LJ  LJ  LJ  LJ  LJ  LJ  l-J  UJ     l_j  l_J  t_j     l-J  u-i  >-J     1-J  (_J     L_J  I 

iGaaGGGGGGGGGGaGgaGGGGGGQaGGGaiSGGGaGaGGGGOGGOGGGaQGaa 
BaaGGGGGGGGGaGGaGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGOaggaa 
aaaaGGGGGGGGGGGaGGGGGaBaDBBBGGBBBDBBGGQBGBBBGQaGBGBB 
DffiaaaGGGQGGGGGaaGGGGGBGQBBGBGGGGBBBaBGaaBBaBBBGaBBBa 
□aBDGGGGGGGaGGGaGGGGGBBBaGGGBaBBGGBGGBBBGGBBBaBBGaGB 
DaDBQGGGGGGGGGGGGaGGBBGBBBGGBBBGGBaQBBGBGGDaBBBGBaDO 
DDDasaaGGGaGGGGaaGaGGGBBBGBBGGGBGBBBGaaaBGBBaGiGQBBB 
baaaaBGOGaGGaGGaGGGGGGGGBBSGBGGGBBOBBBGGBBBQaBGCBBGB 
□OaaaaBGQGGGQGGQGGaGBGBBGGBGGBBBaGBBBGBBaGQBGBBBQaGg 
□□aGOGGBQaaGGGGQaGQGBBBaGBGGBBGBQaaGBBBGBGaGBBaBBBGa 
□□□□QaGasaaGGGGaCGGGGGGBaBBBaGGGBaBBGaBGaBBBaGBBBGBB 
BaDDOaGCGBGGGGGGGGGaBGGaBBGBBBGCBBBaaBGaBBGBaDaGBBBa 
DDaGDDaaaaHGGGaQGQaGGBBBaGBBBGBBGaQBGBBBaaaGBaBBgQBg 
□□□□□GGGDaOBGGaGaGGaBBaBaGGGBBBGBaGGBBQBBBaOBBBOaBaQ 
CaaGaDaaaGaaBaaQaaaGOaaGBGBBGGBGGBBBaGBBBQBBGGGBGBBB 
□□□DGaaaaGGGQSiaGaGGGBBGGBBBGGBGaBBGBGGaGBBBGBaaGBBaB 
□aaaaaaaQGGaGGBCQaGOBGBBQaGBGBBBGaCGBGBBaGBGGBBBGGBB 
DDaaaaQaaaaaaOGfflGGGGBBBGBaGGBBaBBBGDBBBGaBQDBBQlDGaa 


Fig.  1065. 
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Fig 
Fig 
Fig 
Fig 
Fig 
Fig 
Fig 
Fig 


1060    16  shafts 

1061   16  shafts 

1062    16  shafts 

1063   16  shafts 

1064   16  shafts 

1065   16  shafts 

1066  .    .    .    .    :   8  shafts 

1067    16  shafts 


16   1 

□□□□■■□■■□□■■□■■□□□□KaaaOKaDDDDaaaDKDDOapDKDDDDDDODQ 
□□■■□■■□□■■□■■□□□□□□□□□^□□□□□□^□□□□□□□□□XDQaDSDDDaDa 
■■□■■□□■■□■■□□□□□□□□□□□□□□□DHODDDSSODDDDDDQDSlDDDaDDaa 
□■■□DBBDBBDaaaBBDDDQDSSOGQDaDQDDXDDDDDaMDDDDDQaODKDaO 
■□□■■□■■□□□□■■□■□□□□□□□□□□^□□□□□□□□□^□□□□SDDDDOODaDH 
□■■□■■□□□□■■□■■□□□□□□□□□^□□□□^□□□□□□□□□SlDQaDQaSDDODa 
■□■■□□□□■■□■■□□■□□□□□□□□□□□^□□□□□DHODOaDDDDDHDDDDBDa 

■■□□□□■■□■■□□■■□□□□□□□^□□□□□□□□□^□□□□^■□□□□□□□aaHDQDO 

□□□□□□□□□□□□□□□□□□□□aDDDaDDDDDDaDDDDDQDDDDQDQDDaDaoa 

□□□□□□□□□□□□□□□□□□□□□□□□aDDOonaDGODaDQQDnaaaaDDaaDaa 
□DDDDDQaDDDaaoDDDDDaaanaDDonDODDDaaaDnDODDDaoaDGDaaD 
□□□□□□□□□□□□□□□□□□□aooDQDaDDDDaaaDDDDaDODDaoaDDDODaa 

fflDDODanDDDDDDDQDDDaDDO«DaDBB«aaaHB»aBHDQD»Q»«aor  

□^^□□□□□□□□□□□□□□□□□□□■■□■□□□■■□■■■aaDBBBDDDr  

DDSDDaoOQDDDQDaDGaODDBaHBDaBDBHBaaBODaBBBDDDi.  

DDDIiaDDDDDaDaODDDDDDaaDBDDBBBDBaaBBDBOaDBBaBBBDaGBaB 
□□□□SiODDDDGOaDaQDDaDBDDDBBBDBBDDQBDBBGDBDaBBaDBDDOBB 
OGGGGllOGGGQaGQGaaQaGBBaBBBaQaBBBGDQBQGBBBQBDDaBaBCiaO 

□aGaaQgDDaaaaaGaGGaGGBBBDaBaaaBBBDDGBBBGBBGaaBGBBaDB 
□QaaDaaasQQaQaaaGaGGGBOBaQBBDBQGDBBDBBBCGaBBBGGaBaaBB 
□aaDCGDaffiaaaoaaaGQaGBBQaaBGBBQaBGBBBQaBaaGBBBaaaBBBa 
□aGaDGaaofflGQQoaGaaaaGBBBaaaBQGBBBGBDaBBCBaaaBBGBBBaa 
aaGGDaaaGQfioaaaGGGaGaGBBBaoaBBBaBBaQaBaBBaaBaBBBaaBa 

□QGGaGGGGaaaGQGGGGaaBGaGBBDBBBGaaBBBGGaBGQBBBaBGDBBa 
OQGaoaGGaaQafflGaaaGGaBGDBaBBBGGBGaaBBBGaaBBBGBBGaDBDB 
□ODaGQDaDaaQGBaaaQaaaGBBBaBDGBBOBOaOBBGBBBQGGBBBaoaB 
aGaaaDGaQGaaGafflDDaaaBBBGBBDaQBDBBQGBGBBBQGBanaBBBDDa 

OGGaaoGaaaaaDaaBDDaaBBQaaBBBGGGBaGBBBaBGaBBDaaoaBBaB 

Fig.  1066. 
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BBGOBGGGBaaBBBDBGaaaGGGGsiaDDacDGaQGaaaDDQGaaaGaaaGKDaDGDGHnD 
□OBaaGBaGBBBCBBBagoQGDGKGGDaaaaaaGcaaaaaGGDaaGGaaaDaoaaaxGGG 
□BBBaBBBGDBaQGBaGaGDaDMaQaaaGs«aaGaGaGGnGaGaGGGGGaGaGaGaHGGQa 
BBaBBBaaBDDQBaQBQGooGxaGaGaGHaGaaDoaaGaGaaQQGQaGaaGGGDaaGQQa 

BGaaBGGBBBDBBBaGaaGGKGaDGGGXGGaGGasSGaGCaQGaGCGaGaGGaGDGaGGaO 

□aBGGBBBaBBBQGaGaDGQGaGancscGaaaQascGaaaGGQGGGGaaGaaGaGQaGQGGa 

aBBBQQBGaOBGQBBBQGGQGOGGaeiaGGGGia^GQaGaaxaGGaGaGGaGQGGaaaGaaD 
BBGQBaGGBGaBBBaBGGaaGaQGaGQaGaaKGaaGGGKGQaGGGaaGGGGGGGaaDaaa 

BGDBBBaBBBGaBGGGGaGaGGaaGaaGaaKaaGGGa»GGaGCGHGaGGaaDGDaDGGaa 
□BBBGBBBaGBGGaBaGQGoaGGaGGaaGaaaGGGnKaaGGGaHGaGaQG'aGGQnDGGDa 

UGBQaGBaGBBBaBBaGaGGGGGGaGDaGQaGGaasSGGGQGGXGGGaaGXaGaOaGaDaa 
BGGaBaGBBBGBBBaaGGGDGGaGGaaGGaGGGGGGGGGGaxaGGGGGKGGaopaGaGGD 

BBaBBBooBGaGBaGBgGGaGGaGaGaaaGDGaGaGGaaGMGoaQaosaGGDaGKGGGQa 
aBBBaGBaGaBaGBBBDGGaGGGGaGaaGGGaGaaGGGQaGGaGGQKGGaaaaMaaaaGD 

DGBGGBBBGBBBGGBGGaGGGGGGGGaaGGaaGGaGaaGaGGGGaKGGDQQaKaGaDQQH 

BaaBBBGBBBaGBGaGGGGaaGaQaGaGGaGaGaGGGGaaGGGaaGDGaaGKaaGGGdHa 

DaGQaGQaGaGaaGGGGGGOGaDaaaGGaaGaGaDaQGQGGaaDGGQacaaaaGGDnaQa 

□GGQGGGaGaGaaGGGaGGGGGGaDGGaGaGGOGGGGGGQQGGGaGQGGaGGGGOGaaaa 
nOaGGGGGGGaGGaUQGOGQGGGaaGaaaaaGGaaGGaGGQaGGGGGGGGGCaaGGGDaG 
OaGGaGGGGaDaaGGGGGaaGGGGQaGGGGGGGGGGDGaGGGGGGGGaGaGQDGGGGQaQ 
BnGGGGGGnaGGGGaGaaaGBBGGBDGBBaBBGGBaGBBGBBGGBGGBBGBBaOBaaBBD 

aeBaaaaGGaaGCGaaGGanGGBBaBBaaBBaBBGaaBGBBBGaBGQBBGGBDGBBBGBGa 

OGffiaaaGGGGaGGGQGGGGaGQBBQBBaGBGGBBaBBOGBaGBBGBBGGBGGBBOBBGGB 
GGGSGaGaaaGGaGGaGaGGGBBaGBaGBBBGBGGDBBGBBaaBBGBBaGGBaBBBGGBG 
□  GaOKQGGGGaGaGGGaaGGBBaQBGaBBaBBGaBaGBBGBBGGBGGBBGBBGGBaOBBG 
DaGGGBGaGGaGGGGaOOGGGBBGGaBaBBBaGBGGBBGGBGGBBBGBGGGBBGBBGGBB 
aGQGGGfflaaGGGaGGGGGGGGGBBGBBCaBGDBBaBBGGBGGBBDBBaGBGaBBGBBOaB 
DaGGaaGBGaGGGaaaaGGGBGBGGaBBaBBaQBBGBBGGGBaBBBGGBGQBBaGBaGBB 
GDGGGGGGIlGGaGaGGaGGQBBaGBQGBBGBBaGBaaBBaBBaGBaaBBGBBQaBaaBBG 
□QGGGGQGGiJGGGGGGGGGaBGGBaGBBGGBGGBBBGBaGGBBaBBaaBBaHBaaGBaBB 
□GGGGQGGGGaiaGGaGGGGGGGBBGBBGGBGDBBaBBaGBGaBBaBBGD^GGBBGBBaaB 
□GaaGGOGGGGllQGaGGGGGBGOBBaBBGGaBaBBBGaBGGBBGGBaaBiliiGBaGGBBaB 
□aaGGaGGGaaGfflGGaGGaaBBaGBfcaBBGBBGaBaGBBQBBGGBGQBBGBBaGBGGBBG 
DGDaaGGGGQQGGllGGGGGaBaaBBBaBaGGBBaBBaGBBaBBGGGBGBBBGaBQGBBCO 

□OGaGGGGGGGGGGllGaGDgaGBBGBBGQBaaBBaBBGGBGGBBGBBGGBGQBI —   

OGOaaGGGGGGGOGGllGOGaaBGBBBaOBGOBBaaBGaBBBGBGaGBBGBBGGI 


■■oaa 
Daaaa 


Fig. 1067. 


CREPE  WEAVES  BY  REARRANGING  WARP  AND  FILLING 

Much  more  interesting  are  the  crepe  weaves  pro- 
duced by  rearranging  the  threads  in  both  warp  and 
fining.    This  method  enables  different  crepe  weaves 
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oauammaooogDoaasaaaaaa 
omammaaoaaaacmaaaaaasa 
■□■■□DDDgnDBDDaaDDHiaQa 

■■□□•aDODCDaDQDHaDDDKDa 

■□□■□■DDOQDniaDDaaBDaDa 

DDOQDDaaDDaDaQaDDaaDDa 
DaannnDDaaoaDDaaDDDDaa 
DCiaoSbooaDDaaaaaaaaaoa 
oaaaoaDQaaQaaQDaaoaaan 
gaoaoDoiJooaiMCMaDWDo 
caoaaaiQaDaB^acwuaDaB 

□^□□□□□□□□□□□■■□■□□■M 

maaaaaaaaanrnmamaammmaa 
aamaaaaaaammadammcmaom 
omoaaaaaooDoammamacmmu- 
oaamoaDaaaommmaDamSSma 
oomaaaaaaaumooammamaam 
^wuomaoaaamaamumanamma 
nnamaaaaoaammmnaammama 
DaaQamaaaamamDamumaaam 
aanDmaaaaamaammmaaamma 
oaaaooaaaaaaaaQnaaaaaa 
nnnnnnnnnnnnnnnnnnnnnn ; 
ODDDODDaaDaaaQaDDaaDDD 

OaODDDDCXiaaDODDCQODDaD 

saoDaaaaaaouDBaDnaaa 
□^□□□□□□□□□□^■□■□naBB 
oasaagDaaGaBQaaBBOBaaB 
□□□naSaaaaoBBBaoaaaDBa' 
aaDGsoDDaDaaaaaaaDDaaa 
oaaaoBiaDaaBaaDaBBaaGaa. 

Fig.  1068. 


□aaoDBBBaDaaBqaaDDGODDCxcDDa 
BaDDanDBDDDaaaDGDDDaQDKDoagg 
BGaaaBaoaacDaDBGDDDGnKOQaaan 
DBBBaaaaDaoDaGGisoaGGHaoaGoaa 
□aBDaaaGaGoaaaocHGDaGaQaGGGs 
DQBBBaoaaaaGGaaaaKaaaaaQGGXG 
BaaBQQaaGaGaGaaGaaseaaQaaGxaa 

SBBaaGBaGGGaaGaaGGGHaaGQKQQa 
oaGoanoaGaaaQaQGGaaGGGaaGJGG 

DOaaGnGGOGGGaGaGGQQGGGaGDaaG 
DGGQaaGGGGGGGGQaGCaaGGaaGGGa 
DGaQaGGGGaGGGGGGGGGaaaaGGGGa 

naGffiGOGaGaaGaGBBGaaaaBaGaaaa 

GOSGaaGGQaGOaaaBBBaBBGGGBDBB 
aSGGGaGQGaGGBaGBGGGaaGBBBGGG 

BGGGGGGaaGGaaaBGGGaBGaaaaaaG 

□□□□GGGSSGaGaaGaOBaGGGBBGBBG 
□□□GGGiaaGaaBOGDBaBBGGGBBaGB 

gQDaaSOGQGGaaaBBBGGGBBGBGGGB 
□aaSGGGGGGOGBBGaaGGOaaGGGBB 
HGGaGGGGaoaaaBflaaaBBGBBGBBGa 

GnGGGGOGGGGGBaaaGGGBBGBBBGGG 

aasDaoGaGaGQaaDBBBnaBGDDBijaB 

□□□aGGGGGGaGaGBBQBBQBBOGGBBG 

aDaaBGaaGaGaGaBGBBGGaaaaGOBB 
aDGDGfflGaaGaaBGBBaGaQaaaaGaaa 
GOGOGGaaGGaaaQaaaaaaQCGaaaGa 
GaaGGGGsaDGGaaGGnaaaaGaaaaaG 

Fig.  1069. 


□aaaBBdaacsacDDaaoaaGD 
caaaaaGaGGaGoiiaaGDaaiia 
BGBBGGGQaaQaBaaGDCxifflaaG 

aaBaQBDDGGQQQGDGfflaaGaBI 
BaaOBOGGGGGOGaaaGGGBlGQ 

aaGBaaGQGOQGiiGGaaHoaGG 

□aQaDGQaaGDaaQGaaaaGGa 

OQaCGDDaQaaQaQGGGGGGGa 

GGGaaaGaDaaDaGGaGaaQGO 

aGDaQaaGQGaQGQGQQGGQaO 
GGaiGDaGaOQBBGBaBBGBaGB 

□aQafflGaaaGaGGBBBaDGBBG 
QBaGGGGGGaDQaBaaaaaaBB 
aGGHGaaGQaaBBBODaaBGaa 
iSGaaaGGaoaDaBQaaaBBaaa 

DQaBaaaaaQGBBDBOBBSBGQB 

OGQaasiaaaGBaBaaBaBGGGB 

OfflGGGaQaaaaGGBBOaDGBBB 

aGQaffiGGGaaaQaBBBDaaaaa 
ffiGaaaQaaGGaaaGBaaaaBGG 
aaaHaaaoaGaaBBGaoBBDBa 
aGaaasGaaGaGBGDBBaDOOB 

QGGaaGaGGQGGGGDDaaaaaa 
aaaaGGGGGQaaGQGogDQaoQ 
□QGaGGaGaGQaaQGGoaGaDG 

gQDaDGGGQDBGnQDGQGQaaG 
OaSDGGQGDDBBDBGGBBaGG 
•afflaQGGGGGaGGDBaaBGGBBB 

□GsaGGnGGaaaGGOBiaaGGB 
GQafflaQGGcaaBBBoaDBBOaa 

GGGasaaaGGBGDBBBGOaBBa 

CQaaasoaaaaGBGaBMOOOBi 

Fig.  1070. 


Fig. 1071. 


Fig.  1072. 
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■QDBBBaGGaoBaaoacaDBaDDaDaDaDaxDnaa 
■QDBaGBaaoao«DaQDGQGS!DDaaQaoo*saaDaa 
BaQaaoaaDaaDGDBaGDGQCDiaGaDQGaKaaaaQa 

nBBBOOBOOODaaGaKDDGDGGDKDaQDKQGaaaGD 

BaaoaBaaGaaaaaQaBaaoGQaaaacHaaDaaaaH 

aaDaaBaDGQDaDGGQDXGQaDDGQCjBQDaaaaGBD 

□aBBaacBaaaQaGaaaaKGGoaaDSioaDGaaGBao 
QOBOa«a«aGGaaGoaQaa8aQPaKaaaGaDa8aDG 
DaGGGGaciQQGaQGanaaGCGDooaGCGQaQGoaaa 
GGaGGaGGQaGaGaaGacGQaGaaQaaaaGaGaGGa 
QGGaaGGaGGGaGGGaGGaDaaQaQGDGDaQGgQgQ 
DQaaGcaaGaDGaGGQGaoaGaaQQQGgaGgggQDg 
aGGffiGCGaGGGGaGaaaaaoGQBBgBBQBBggaiBO 
PGBGaGGoaGaaGGGBaaaBGDaBBBgBagggBBgB 
aaQGGaav^iQGGGaBaaBDQGaBDaggQBagaBgggB 
asaQCGQaaaoDGQaBCBaGGGBaaDuaBGBBGGgBB 
QGQGanoBaaGGaaBaoQBBGBaaaBGGaBaaBBGa 

GGGDGGeiaGaoaaaBBGGGBBGBBBgGaBBaBaQDD 

DaGGGffiaGaaaaBaaaBBoaBaooBaBBGGGBBGaa 

aQQGHGGaQQGQaBGQGBaGBBaaGBBGDQBBDBaD 

□GGffiaaaGaaaGGQBaGBBaaaaBGBBaBBGijGBBD 
□aBCGaGoaaaGGGaBBaBBGGaBaBaBBGaQBBaa 
GaBGaGGGGaaaGBBaBaaaGBBaBaGGBBaBlGGGB 

aSGGaGGQaGGGaaBBGBBGaGBBGQGBBGBBaaGBB 
DaGGaOaGGGaaBBGaGBBaBBaGOBBGOGBBGBBG 

aGGGGsaGaaGOBaGaBBaBaQGaBGBaaDDBBaaa 

QGQGGGffiGaGCGBCBBGGCBBGBBBaaaBBaBBGDa 
OGGCiaaafflaQQGGBBCGaBBaBBaBBGGGBBOBBaa 

aBGaQGaaQoaGGGBBGBBaaaBBaaGBBaBBGaaBB 

GfflGGGaGaGCQGBBGBBGOaBBGBggGBBgBBgggB 
OGfflGaGGaGGGGGGGBBGBBaDGBBBQBBCGOBBaB 
QGOIBGQGGaGaaaQBBaBBOGgBBgBBQBBgugBBg 
aaGGBaaGaGGGBBaaaBBGBBDaaBBOCGBBGBBa 

GGaoG«aGGDaGBGaaBBGBBaaDB5BBgguBBg«B 

OaaaGGBBGQQOGBGBBGGaBBOBBBgggpiBgBBgGg 
DaPOGCGaGGGaaBBGaGBBDBBQBBaoaBBaBBGa 


GBaaaBBBGaGGBGaaGGGGQaOKGGaDKGGGGGna 
BBGOBOGBQGGGQiaGQaGGGGnHaaaGGGKGaGaaa 
BGGBBBGGGaGaaaHaGaGGGSSGaaaCGaQRiaGGGG 

□BBBGBaaGGaQGQQRGDGnxaaaDDDacaaKGGaa 
GGBGBBBGaaGGaGaaKGaGaGGDKGaDQQaaaGaH 
□□■BBDaBaGGGaGaGaRaGOGGGGKGaGQDaaaHG 
BaGBaGBBGaaGGGGGaGKaGaaaaGKaaaaGGHGa 

BBBaGGBGQGGaGGGQGGaKQQGaoaaxQGQQHGaa 

GGaaGaaaGGgGGaaGaQGaGaGGGGGaaaGcaaGG 
GGaaaGGGaaaaaGaGGGGaGGGGaGGGGaaGaQGa 

GGGGGGGaGGGGGGaaGaGGGQQGGDGaQaaGGGGG 
GGGGGGGCGGaGaGGGGGGGGGGOGaGGGGnGGGGG 
GQGiaaGQQaOGaaGBBaBBGBBGGgBBaQGBBaBBa 
GGBGGGaaGaGGGGaBBBGBBaGQBBGBGGQBBGBB 
GffiGGaGQGQGaGBBaBaaGBBDBBGQGBBBGBBGGa 
ffiGGGGGaaaaaGGBBGGGBBGBBGGGBBaBBGBBGa 
QGGGffiaGaGGGGGBBaBBOaGBBGBBaaaBBGGGBB 
GGaGGHGGGGGGBGBBBGGGBBGBBGGGBaBBGGGB 
GGaaaGSaGGaaBGQGBGBBGQGBBGBBBQQGBBQB 
GGGGGGGSBGGGGBBGGGBBaGGBBGBBGBBQGGBBa 
ffiaGGGGQGGGaGaBBaGGBBGBBGGaBBGBBGBBGa 
afflDGGGGGQGGGBBaBaQnBBGBBOGaBBBQBBaGa 
GGliaGGaGGaaGaaaBBiaBBDapBBGBOGaBBGBB 

GGasiGQGaGGaaaaBBaBBGBBGQGBBaagBBaBBa 

GGGGGGaffiGGGGBBaaGBBGaGBBGBBGBiaQGBBa 
GGGGGGfflaGGaGBGaGBGBBaGGBBGBBBQGQBBGB 
GGGGGiiaGaaGaBGBBBOGGBBGBBQgQBgBBggGB 
GGGGfflOQGGGGGOBBGBBaaGBBQBBQGGBBQaGBB 
fflaGGGGGGGaaGGBBaaGBBGBBQaGBBaBBaBBGa 
GSGGGGGaGQGQBBaBQaGBBGBBaGGBBBDBBggg 
GGfflGGGaGOOGGaaGBBBGBBGGDBBGBQGQBBOBB 
GGGaQGGaaaQGGGBBGBBGBBGGOBBGGGBBgBBg 
GGGQHaGGGaaaGBBGBBGGaBBGBBGGaBBaGGBB 
GGGGGaQGGGGGBGBBBQGGBBGBBGGGBgiBgggB 
GGGaGQfflGGGGGBaGGBGBBGOaBBGBBBGLjgBBgB 
GQaaaGGfflaGGGBBQGQBBGGaBBGBBGBBaaaBBQ 
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BBBOGBaaGaaGBaaGaaaGQaaisaggg 
□aBQGBBBGGGOogGGagggggHogugg 
BaaDBQBBGGGGaaesaGGGaGiaaggggg 
BaBBBDGaGaGaaGGgaaGGgGgggggg 
DBBBnaBGGCGGaGaaHGGGgagggggH 
aBGPBBBGGGGaaaQQGKDaggggggsg 
DDaBBBGBaGGGGGooaGHagggggBgG 
BBaBaGGBGaaDaaoGGGgggggggggG 
aaaGGGGGGaaaaaaGGGGggggggggc 
aaGGaGGGGGGGaGGGGaagggagggga 
aaaaaGGGGGGGGaaQQGgggggggggG 
oGGGGGQGGGGggggggggQagggaaaa 

GGGBGGCGQGGGDGGBBOBBBgggBBgB 
DQfflGGaGGGaGGBBGBBOGgBgBBgggB 

GBGGGGGGaaagBgggBBgBGaGBBgBB 

fflGGQGGGGaaGaBGBBaOGBBBgBBgQg 
DGQOGGGISGaoaaBBGaaBBQBBgBBgg 
QGGOQGfflGGaGGGBBaBBaggBBgggBB 

oaaaaffiGGGGGaBBgggBBgagBBgBBa 
oGGGsaGGaGGGggBBgBBgBBgaQBBa 

fflGGGaGGGGGGGBaBBOggBBBaBBgaG 
OlIQGQGODGGGGBGggBBgBggaBBgBB 
OGBGGaaOGQGGBBGBBGOGBgBBgggB 
aQGfflGGGGGGGGaaaBBGBBBgggBBDB 
ODGGBGGaGaGGaGBBgBBgBBggQBBa 
DDGDGBGGOUaGBBGGGBBgggBBgBBg 
DDODDGffiGGGGaaBBGBBGggBBgggBB 
DGDODGGSiaGGGGBBGOGBBaBBaBBaa 

Fig.  1073. 


GGBGBBGaaGKGGGGBGGGGKiGGaGGGO 
□BGBBGGGGGGG^QGQaiBGQGGaaGBaa 
BGBBGGQGGGGGGaMGOaaGGGHGGQGH 
OBBGGBGGaCGKQBGGGGGBGGQQKGQa 
BBaaBGQaGaGGaQGGBGGGaHQGGGKa 
BGQBaBQGQaaGGISaGGGROaOG^aGaG 
□GGGGGGGUGQaGDGGGGaaaGGGGGaa 
□GGGGGGGaGOGQaGGGGGGGGGGGaGG 
GGGGGGaaoaaaGGaaGGOGGGGGGaGG 
GGGGOaQOGGGGGaGaGGGaGaOGgGGG 
GGGfflGGaGGGGGBBBGGBBGGGBBaBgB 
GHGGGGGGQGGBBGOGBBGBGBQGBBBG 
GGGGfflGOGGGBQBQGBBBaCBBGGGBBa 
GGffiGGGGGOGBBOaBBGQGBBgBGBagB 
agGGGGGaGGQGGGBBGBGBaCBBBgDBB 
GGGIiaaGaQGGGBBBGOBBGGGBBGBaB 
GffiGGGaaGGGGBBGGGBBQBGBGGBBBg 
GGGGGffiGGGGBBOBOBGGBBBGGBBGQg 
GGfflGGaaGGGBBOGBBGGGBBGBGBGGB 
fflGGGGGGGGGGaGBBGBGBODBBBOGBB 
GOGaffiaGGGaBGBGGBBBGGBBGGGBBa 
GBGGQaaGQGGBBGGQBBaBGBGQBBBG 
GGGQQSGDaGBBQBaBGGBBBGGBBOGa 
QDGHDQGGaGGGBBBGGBBGGaBBGBGB 
BaaGGQGGOGGGOBBGBOBGGBBBGGBB 
GGGQfflGaGQGBGBGGBBBOGBBGGGBBG 
GGBIGGGGGQGBBQGBBGGQBBGBGBGGB 
GGGGGBaaiSGBBGBGBGaBBBGGBBaGG 
GGaGGGGGaGGGGGGGGGaOGGGGGGGG 
GGaGGGGGGGGGaQaGGGGGGGCGGGGG 
GGGGaaGGGGOGGGGGGGGGGaaGGCaG 
GGaGGGanGGGGQGGGGGGQGGGOGggg 
HGGGGGGDQGGGQBBGBGBGaBBBGQBB 
GBGGGGGGOGGBBaGQBBGBaBCGBBBP 
OGffiGGaGGOOBBGGBBGaGBBaBaBggB 
GGGHGGGGaGGQBBBOGBBgGQBBgBgB 
QGGaSGQGGGBGBCGBBBGDfSBgggBBg 
DaGCGffiGGQCBBOBaBaGBBHGGBBQQQ 

Fig.  1074. 
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oamaauumaaaDBac 
taar  

■DDI 


DaDODDnaoaDgg 

DDDDDDDDaagDH 


□■DO 

omim 


■■■□□■□"□□□□aaQPDOaDDQDHDHnD 

DDDDDaDQaDDDaQDDODDDnDgDgagn 
□□□□□□□□□□□□□□□□□□□gaggagggg. 

DQDDDDnaDDaDaQQDDOOaaDDDQgoB 
ODDDDOffiDDaDDBBQlQMDBDQQQQ-" 


laaaDDDaDODQDiBDiaDgDgssssgi 
fflDaDDaaDaDanBDBUMuBDBBiigg 


BDDQQODDDaaOOBBDBDDqggBBBagi 

□ffiDDQDaaaoDaaaQBaBBDBDBBBign 


U  UB  LJ  Ul  U  LJ     UI LJ  LJ  LJ         l-J  LJW  y  «  2  W 

□□ffiQDDDaaaDDBDaODOlBBBDBgBBy 

□□□^□□□□□□□□aBBDBglBBagDgD'-^- 

DDaaDDODDDODBaDDDaiBBBDiDI 


□□□BDDDDDDDaQiBOBDiBBBPDaggg 
□□□□fflDDaDDaDQOBBBBgiDBBDBDOg 
DDDaDSODDODDBQBBBBQQaDDBDBBg 

aaoaBDDoaDDQaoBBBBgBgBBgBaDg 

ODDaDaQQDDODBDBBiBaDDDnBgBBg 
□□□ODDSBDQDQaBBDBdBBIIIBanaQgBg 
□□□□□□□BODaDBBODnDDBnBBOBgBB 

□□DQaDoDDDaaDmQQDDDDaaaDODa 
□□□aaaaanDDDDaQaaDQDnnaaagDg 

□□□□□□□□□□□□□□□□□□□DDDDDDaoa 
aOaaDDDDDDDDDaaaDaDDDODDDDDn 
ffiDODDDDaDCDaDBBOBDDDDDBBBBDB 
□fflDDagaDDODQDDDBaBBDBaaBBBDQ 
DDffiDDOaDDDDaBaDDDDBBBBQBDBBa 
□QQliaDQDDDaOQBBDBQBBBBDDDDDB 

gDDQBDDDCDDDOaBBBBaBDBBDBDDa 
□□□□BDDDODDODBBBBaQnDDBaBBD 
OODDDDBDQDOaBBDBaBBDBDDQDDBB 

oaDDaoDsaDDDBBaaoaaBCDaBaBOBB 

Fig.  1075. 
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■BBDBaDDDDODDDOBDgDQDDDgDHDD 

■DaaBBBDDODDDaBaaBDDDDDDsaaa 

DDBBBDBDDDDBDHBODDOeiDaQaaDag 
DDDBaBBBDaDDBOSODOHaDDaDDaDa 
DBaBBBDDDDaDODQDDBDDaDaBDOaa ' 
BBaEnOBQBaaQDDQgDHODgDDKOaDDD 
aBBBaQDBDODDQODDagaODBDDaDDSO 

□□□□□DDDDaaDDDDQaDDgnaDDDDaa 

DDQDDDDDDaoaDDaDaDDDDQODDDDD 
□□□□□□□□□DOaOODOODDODODODDDD 
DaDDQDaDDDDaDDaDDDDDDDODaDQQ 

OBaaoaaaDoaoaaDBBaaaDBBBOBaB 
nDDaaaaaaDaaaaaaBaaaaaBaBaaa 
aDaoaaDBDaaDBaaaaaaaaaaDnDBB 
□□□□□□BoaaaaBBBDODBBBaaar 


□BaaDagaaaDaaaaBBBaaaBBBaBai. 
ffiDnaaaaDDaaoaDBBBaoDBaBaBBBa 
□□aaosDaanDDBOBQBBBaaaBBaaoa 
□□□□BDaoDaaaaaBaaaaaDaaaaaDa 
□aDBaDDDanaaaBanaaBBDBOBDaaa 

□OBDDDDDaDDDDBDBDDQBBBDDDBBB 

□□□□□□□BDaDDBoaaBaBaBBBaaaBB 

□□□□□□aiDDDDDBBBDDDBBBDDOBDBa 

DDaooiaaaaDDBaBOBBBDaDBBBaDa 

aQDQffiaDOODDDOBBBnBDBaQDBBBDO 

□□□□□aDDDDDnoaaOODDDOaDDDDDQ 
DDDDODDODDDDDDODDODDQDDDDDDD 
□□□□□□□□□□□□□□□□□□□□□□□□□□□D 
□□□□□ODDaaDDQaoDDDaQDDQDDDDD 
BDDDnDDODDDDDDBBBaauBDBaBBBD 
□ffiDnDDDDDDQQaaaBBBDDDBBBDBDB 

aasaDaDDaDaDaBDBDDDBBBaDaBBB 
□□□BDDDaaaaDBBDaoBBBaaaBDDDi 
□□□□ioaaaaaaaBBBaBaBDaDBBBaa 
DDgaaBoaaaaoBaBDflBBDaaBflBaaa 
aaDaDaBDDDDDBBBoaaBBBaDaBaBD 
□□□aaoDiiDDuaBaacBaBDBBBaDQBB 

Fig.  107G. 
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SBDDBBBaDDDDaaDDDaDDgaDaDODDDQOKDODODDDBaOOD 
BDOBOQBDaDDDHDDOaDDaSinaDDaQDDHDODDDDQHOaDaa 
BDDBaQBBDDDDaDBDDDDDDDKODDDDDKaaDDODOHDPOQDCl 
aBBBDOBQQQDDDDDSCDaDaDDDiaDDDDtaoaDanDDHaODaQDa 
BBBDaBQaDDODaaaaSBDQDQOaDxaDDDDDDDi-JaKDDDDDDQSI 
BDDBBBDDDDODDDDaDSSDDDaDDDKDDDaDDDDStfaDDDDDaBia 
□□■BBODBDDaaaaDDaDSeDDDDQDDHOQDOODKDDaQDDaBag 
DDBDQBBBDDDaDDDDaDDKDDDDDDOHDODDSSDDDDODDKOaa 


to  be  produced  by  changing  the  position  of  the  fiUing 
threads  on  the  same  chain  without  change  of  the 
drawing-in  draft. 

The  method  of  drafting  is  illustrated  at  Fig.  1068. 
The  6-leaf  base 
weave  is  shown 
in  the  upper  lef t- 
hand  corner. 
The  6-shaft 
drawing-in  draft 
appears  at  the 
top  of  the  figure. 
The  12-thread 
weave  resulting 
from  this  draw- 
ing-in draft  is 
shown  at  the 
bottom. 

At  the  left  in 
the  lower  left- 
hand  corner  is  the  line  of  points  indicating  the  6 
picks  in  the  12-thread  weave  at  the  bottom.  Above 
this  line  and  at  the  left  side  of  the  figure  is  given 


naaooaaaaaaoaauaaDoaaaaoDaaaoaaoaaaDoaaoooac 

□□□□□□□□□ODDODDaQODDDDaDaDDDDDDgDQDggDgggaDC 
□□□^□□□□aanDOQBBDBBDDDBBDBBDBBgaaBBgBBggDBBC 
ODBDDDDDDDDnaGDBBDBBDDDBBDBBBDaaBBDBBggDBBgi 
□BDDDDDODDaQBBDBBDOaBBDBBgagBDBBggaBBDBBgDgj 
BDDODDDDDQDaaBBaBBDDDBBgBBDgDBBgggBBgBBQDDBB 
ODOnDDDaBaDDDDBBDODBBQBBDGgBBDBBgBBDgDBBgBBgg 
□□□□□□aDDDDDBOBBaDDBBQBBODDBBBQBBggDBBgBBggg 
DaDDDSDDDQaDBDDDBBDBBDQDBBDBDggBBDBBgggBBDBi 
DDDDaaDQODDDBBDDaBBDBBDDDBBgggBBgBBgggBBDBBg 
□□□BDDDaDDODDOBBDBBDgDJIBgBBgBBgDgBBgBBggDBBa 
□naDaDDDDOaDDDDBBDBBDDDBBDBBBggDBBgjBOggBBDB 
nffiDDDDDaDDDDBBOBBOQDBBaBBDDDBDBBDggBBaBBgDgB 
BDDaDDDDDDaaDBBQBBaDDBBQBBgggBBDQDBBaBBODaBB 
nnnnnDaSfDDDDDBBDDDBBOBBODDBBDBBOBBDDQBBQBBgg 
□□DDDDffimDDBBDBBDDDBBDBBggpBBB^^ 

DaDODSDDaDQDBODDBBGBBaDDBBDBDDgBBgjBgggBBgBB 

□□□□flEDQDDaDaBBDDDBBaBBDDDBBQDDBBgBBgagBBgBBg 

■BDboaDDDQDDDDBBQBBaDgjBgBBaggBBggQBBaBBDgQBB 

□BDDDaDDQDDDBBOBBuaDBBOBBaDDBDBBDDDBBDBBgagB 

□OBDDDDHDQQOQDQBBQBBaaOBBDBBBnDDBBaBBaggBBgjI 

DDOyDDaoHnaDDOBBOBBDOaBBDBBaBBgggBBDBBggDBBD 

□□DDMDnDQDODBBDDQBBCBBQaaBBQODBBDBBQggBBDBBg 

QQDDDyaDDDDOBuDDBBDBBDggBBgBggDBBpBBDDDBB^^ 

□□□□□□BDODDOBDBBDggBBgBBDDgBBBgBBDgDBBDBBDaa 

DDQDDDDBDDDDGBBDDDBBOBBaaOBBOBBDBBDagBBgBBgg 

ffiDDDDDDDOaaaaBBaBBDDDBBDBBnDDBBDDDBBgBBgggBB 

□fflDDDGaDDDDnBBuBBDDCBBDBBDDOBQBBDaOBBgBBgggB 

naariaaDQaaDGaaaBBOBBaaOBBGBBBGDQBBGBBDGDBBgB 

□OQffiaaaaQaGaoaBBQBBaGaBBaBBGBBGaaBBGBBaDaBBg 
HnanBDaaocaaBBGoaBBGBBGaGBBDaoBBDBBaaaBBGBBg 
□□aBnBHGaaaaBaaaBBaBBQaaBBaBaGaBBOBBaaQBBOBB 

DOGQDaBGGaaaBOBBCQGBBgBBaggBBBQBBDQ 

oddadddbdqqdqbbgdqbbgbbgadbbdbbobbdqqbbobbaa. 

Fig.  1077. 


206 


A  HANDBOOK  OF  WEAVES 


the  order  in  which  these  6  picks  of  the  12-thread 
weave  are  rearranged  to  produce  the  crepe  pattern 
at  the  right.  The  rearrangement  of  the  picks  is 
indicated  by  the  method  used  for  drawing-in  drafts. 


□□^□□□□□□□□□■□□□■■■□□■■■□□■□■□■■aggS 

□□^□□□□□□□□□■□□□■■■□□■■■□□■□■□■■gDg'' 

□□□□■□□□□□□□•■□□□■■□□□■■■□□■■■aaggjo 

PDDDDDD»DDQODDSS»BQ|ljiODg5|iqDg«]»^ 
DQfflaDDODaDDD"aDO«"«@aBS5aRS252SS2R2n 

DDODBDaoDaDD"»Daa""2D2SSSR25SSR2S2nR 

DODOQDlIIDDODQO»«DDa»Sg5H"DSB"SRg5BSRU 

RRRRRRRRRnnnaHnnnnoDDDDBDDOQOQgagQQQ 


§g8BBBBBBB88Sg8Sg5SB5S:BS:g58gSg5Bgg 

□□^□□^□□□□□□■□□□■■■□□■■■gaBRSgSSRggE 
□DayaDODaQaaaa"D"D«"gHgHSRR25SSR2SSn 

QBBoOTBDODaOQKggapSgJOBDgJII*^^ 

Fig.  1078. 
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□■□□■■■□□□□OBDaDDHQaDDKanDaaaaoaDaaa 

■■□oioaBDQDaDBQODDDaDDOaQDDBIDDaDHDoa 
OQBBBDOBaDDDQDDODOSIDDODHQaQDgaODODaa 

QQBaaBBBQQQODasiaaaaHDDDQOgQopDaDOHaa 

BBBODBDOOaDDODDaDaDaaQDaHDDDQHODODHa 
BaQBBBDDaODDDaDfSOaQDggDDQHDQDagOaciaa 
■□□BQDBBQQDQDaDDHODggggDDDgDDDKQaQDH 
CDBBBDQBDDaDaDDDaDOaaDfBDaaDHODDDKDDDa 

□□□□DoaDDDDDODDQoaDaaDgoDODDaaDDDDaa 
□□□□□□□□□□ociaoDODDaDDDDDQgDDaaDDoaoa 


□HODDagDDDQOBBDDaBgQgBBDBDBBDBgBBDBa 


DQOQDDBQaODOBDBDBBG«U»"UUU»uuug«QHaH 

HDDODaaaoaoaaBaBBDDgBgggBBgBgBBgBaBB 

DKDpaQODgagaBBODDBggDBlQiaiBDBQBBQBa 


BDDDDDOOQOCDDBQBBDQQBDDDBBaBgBBDa  

"□^□□□□□□□□□□□BaaaiBDBQBBOBOBBaBaBBa 

DDQHDDDDODOaDDOBBOBDBBDBQBBDBDBBaDai 
□□□□QgOODDOQBDBBDBaBBaBDBBaDDBDDDBBQ 

aaaaaaostaaaaammamammaoamoaammamDmmam 
»oaaaaaaaaaaomammaaomoaomuamommamamm 
oaaaaaooaoanoomaaammomammamammamauma 

DDDQBODaoaaClBBQBClBBDBDBBQBDBBDaDBDaa 
DODODBlDODDDDBDBBOBaBBQBDBBODDBDDaBBD 

DDDaoooBOoaacMiBaBDBBaDOBaaaBBoaaBBoB 

DaDQDDOaDQQQMBQOCIBDDQBBDBDBBDBDBBDBa 
DCUSQODOOOQOgDOBOQDBBQBDBBDBaBBDiaBBa 
□□□□BDOaaQDBBBDBDBBDBDBBaBDBBDOaBDaa 
DDDaDDSDaDOaBaBaBBOBQBBaDDBDDDBBDBDB 
DDDQDOCMDDDDQmiDBDBBaDDBaDDBBnBaBBDB 

□□□□□□□□□oBDaQDaDDaDaDDODDDaaDaDaaaa  . 
□□^□□□□□□□□□□□□□□□□□□□□□□□□□□□aDDDa 

QaQDDDDODDQaDDQDaQDOaDDDDDDCiQQaDaDDa 

ffiaDaDaanDaaaOBClBBDDQBDDDBBDBDiBDlDBB 
DMDODDDDDaDDBBaQDBaQDBBDBQBBDBDBiaBa 
□QffiDaDaDDDDDDDBaDDBBDBQBBDBDBBQBDBBP 
□□□BODDDDDDDDaDBBDBDBiOBaBBDBOBBDDDB 

□□□□BDDaaDaaBBaBaBBOBaBBDBOBBDDDBaaa 

DDDQQBODDDaDBQBBDBDBBDBaBBDaDBDDDBBa 
□DDDDDBQDDDaBDBaBBnBQBBODDBDQaBBDBDB 

oaooaoaBacaoDBBCBaBBoaoBaaaaBaiaBBaa. 

Fig.  1079. 


gBggBgKBBBBggBBBBSSggSBBBBBBBggBBBS' 


HaBSHBBBBaab.--DBaB.B-5BiiaBgg5^ 

aBSDDDaDDDnDGDaBBBDBgagBBPBBiODDBDBB 

^□□□□□□□□□□□□■BDBBaDDBBaggBBDBBagDBB 

□□□□□□□HaODDBBDDaBBOBBDggBBgggBBgBBD 

OD.QaaaKaDDQOBBaBDaaBBBgBBgDgBDBBBDDg 

□□□□DBaDDDDDBDBBBggDBgBBDaaBBBgBDDgB 
□□OOHaaaDDaDDDBBGBBDDDBBDBBaBBgg2BBa 
□DHffiDHDOaDDCDBBDggBBaBBDBBDDaBBDBBDa 
ODBDDDDDDaDDBaQDBDBBBQgaBBgBggDBBBDB 
aBDDDODDaDaDDDaBBBDBDDaBBDBBBggDBgBB 
■□□□□□□□□□□□□BBDBBaDDBBDDgBBgBBDDDBB 
□□DaffiODDDDaDDaBBDBBQDDBBnBBgBBggDBBa 
□□ODaBOOaDODBDBBBDQDBDBBDDgBBBgBgnDB 
OODDDQaiDDaaDBBDBDDDBBBOBBDaDBgBBBggg 
OQDDbaaSIDDOaBBaDDBBDBBDgDBBgDgBBDBBa 
■□□□□□□□□□□□DBBQBBDDDBBDDgBBnBBgggBB 
□BDDDaaQDODaDQQBBBDBDDQBBgBBigggBgBB 
□□^□□□□□□□□□BDDDBaBBBDggBBQBDgDiiBQB 
□□QBaDDDDDDDDBBaQOBBaBBDBBDDOBBdBBDg 
OODDBODDDaaDDDBBDBBDDGBBgBBgBBQagBBD 
DDDDDBDaDDDDBDBBBaDDBDBBDDDiBBDBQQDB 
□□□□□□BBaDQDaBBQBDDDBBBDBBggDBDBBBagg 
□□□□□□□BQDDDBBDDDBBDBBaggBBgDDBBgBBD 

□□□□□□□□□□□□□□ouDDCODDDaaoaDDgggggag 

□□□□□□□□□□□□□□QDQQDDDDDnQaDaDggggggg 
□□□□□□OQOciDaDaDQaoDODDDDaDDgQggDgagg 

BOOODDDQOOaaaBBOBBDOaBBDgaBBgBpiggDBB 
DBDODDDDaDOODaDBBBDBDDDBBDBBBgagBgBB 
oSBDQDDDDDDDBDDDBDBBBDDOBBaBgggBBBgB 
□□□BDDQDDDDDDBBaaDBBDBBDBBDQDBBaBBag 
DDDSfBDDaaODDDDBBaBBDDaBBaBBaBBDDDlBg 
DDhaDHOaDDQaBaBBBDaDBDBBDDOBBBQBacaB 
□□□□□□BHaDDOBBDBaaDBBBQBBDgaBQBBBgDO 
BaoaDaDSaaaDBBDaDBBDBBaaaBBQDDBBGBBa 


Fig.  1080. 


JO   ■  1 

linaBaDBBBaaDDDBDaoDaaaoDaBgggagggg' 

OaBSDBClBBDOQQaDKDDaDDQDQQaKDDggga 

□□BBBaBDaBDDDaQDQCMBDaQDagogDgsggga 
OBQBBBaDBDDDaaDaaQaasiaaaanoDgaggga 

BQBSaBBDBBDaDQDDDDaODDKDDDDDOODaDS 
BBDaBQQBSBDDDDDSDDaOaQDaKDggggggga 

OBDDBBBOBaaaaaaDaiisaDDoaggQKgggggga 

■□□BDBBBQDOQDaaDaQDBDDDODODDSiaaggg 

BBBOBDSBODDDDDDDaoDaDHDoaaDggggggg 
aBBBaaBaDBDQDDnDnDDDDaDBDaDaggggMg 


BBBBHBBBBHBHHBBBBBBBHDBBBDDDbgDQpg 
oppDGPDDPDDDPDGPDPPGDPPpgggggggggp 

□GPOGBPGPPDPGGOPBBPBBDBPDPBBBggBGB 
ffianOPaGaPPaPPQBBPPCBPBBGBBDaBGBPOB 

anaaaPBappGgpPBpaBBBGGPBDBBPBBggBg 
PBpapapGapaQpGPBGBPaBBGBBgBggpBBBg 

DaaDQPPBGPDaaPBBBPPBPBaGBBGBBgBggP 
DGBPaGGGGaaGGPGQBPBaPBBBPPGBgBBgBB 
GaBpGGPPBPQPaaBPBBPPBGBggBBBggPBGB 

aDGMGPapppoaaaippoBBBapBPBQPBBDBBg 
■aaGapapaPBaPGPPBBPBaoaBBBgDBgBggBB 

QPPaBPGCGGGGPQDBaBBDBBagBgBDgBBBgg 
fflODaPPPPPPaPGPBBaPQBaBBGBBGDBGBggB 
aPPGGfflPPPPPPaPPPBBGBBGBGGgBIIBggBgB 
DKQaaGGaGGGGaOaBGBPOBBPBBQBgggBBBP 

pppapaaaaPGaPGBGOBBBoaaBgBiigBBBgBG 
apBGGaGGaGGQGGQaBGBgpBBBgggBgBigBB 

□□GOaGPSaaPaGPBBBDPBgBGglBQBBgBGPD 

ppaBGPPapaQPGPBaPGBBBpgBPBggBBgBBg 

aaQGGQBGfflPaGGGBQBBggBQBggBBBPPPBDB 

GQGPBaapaapopaGBGBlgBiggBQBGgBBBgg 

OaQQaaaGPBPGGGGBBGBGgBBBBgnBgBGgBB 

GPOGGGGGGGPOPGaaaDPGPGPggggpgggggp 
OQaappGQaaGPaGpaappggpggppgoppgppa 
DGGGPQoaaGaaaGopaaaaGgggggggpppPPP 
oapGaaGPGGGPaGDPPGGGPaggggggpggggg 

BOaGPGGPOGaaGQBBQGQBGBBDBBggBgBggB 

DBGGGGGaGPaaapaBaBPgBBgBBgBPggBBBa 

DGUPPPGPPPGGGGGgBGBggBBBgPgBaBBgBB 
OGGaGDPOPGPOPPBPGaBBBggBgBagBBaBBD 
□GPaBPPGGGaGPPOBGBBGBBggBGBggBBBQg 
DPQaDSDaaDGGQaGaBBgBBPBQGgBBBgPBaB 
QGGOPafBaDaDaaDBGPBBBGggBgBBGBBPQBa 

□GGapQCiBaGaaDaBBBaaBgBgDBBQBBPBgpa 

□□OGQaDnffiOGriDGBgBBDPBgBQDBBBDPaBGB 
□QaQQaGGGKaGGGGBBaBQUDBBBPaBaBPaBB 

Fig.  108:. 
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This  process  of  drafting  is  also  illustrated  in  full  in 
Figs.  1070,  1074,  1075,  1076  and  1078  to  1090.  In 
the  other  drafts,  Figs.  1069,  1071,  1072,  1073  and  1077, 
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■■oaaDDBBDaaDnDHnoDDDDDnnnDDDODDBa 
■□□■□□■■□■□□□□HoaBDaaoaDQaDDaDgaoa 

aaBDDBBDHBDOnDDDBaaKDDDDDOaDDDSDaa 
□■□□■■□■■□□□□□□□□QBDOHODDDDaDDaonQ 

■□□■■□■■□□□□oaaQDaoDsiDDKaDDDDaQaao 

□□■■□■■□□■□□□□□□DDaDQDKDDBaDDQOaaa 

□■■□■■□□■□□□□□□□□□□□□□□□BiDgMDaDoaa 
■■□■■□□■□□□□□□□□□□□□□□□□□□BaoKiDOaa 
■□■■□□■□□■□□□□□□□□□QDaaaaQDOSfODSDa 
□■■□□■□□■■□□□^□□□□□□□□□□□□□□□KDaia 

□DaQaoaDaQDDDDDaQDQDDOaODDODDDDaaa 

ODDDDQaDDDODDaQDaDaDaDODDDnDmaaaQ 

□□□□□□□□□□□□□□□□□□□□□□□□□□□BQDDDDD 

□□□□□□□□□□□□□□□□□QaDDDaaaaDDDDDDoa 
maaaDDaaaanaaommamaDmaamaauamuDmma 
□□□□□□□□□^□□□□■□■■□■□□■□□■aaHa«BDB 

□^□□□□□□□□□'□□□□BDnBnaBDaBDBBaBBDBB 
fflmDDDDGaDDQDQBBDBaDBDDBDDBaBBDBBa 
□□ffiDaDDDDDDaDDDDBDDBODBDBBDBBOBBaB 

DmDDODDaDaaoDaaBDaBanBDDBniBQBBQBB 

OaaWDDQDDQDDDaBODBDaBDBBOBiDBBDBaD 
□□ffiDaQDDaDDaoaDDBODBDDBDBBaBBDBBQB 
DDQDSlDDDDDaaDDaBnDBDBBaBBQBBDBgDBa 
DQDBDaaDDDDaDDBDaBDDBOBBDBBnBBaBaa 
□□□□□^□□□□□□□□□□BOBBDBBnBBDBaQBDDB 
□□□□^□□□□□□□□□□BDaBDBBDBBDBBDBaaBa 
□□□□□□SaDnDDDDBOBBDBBDBBDBaDBDQBDO 
□□□□□BODDaaDDaaDBDBBDBBOBBDBQDBaOB 
□QaDaDDKDDDDnDBBDBBDBBDBDaBaDBBDBa 
□□□□aOSaOaDDODBDBBDBBQBBDBDaBQDBaa 
□□□□□□□□naDaQaDBBDBBDBDDBDQBaDBaBB 
□□□□□□□BaaaDmBBDBBDBBDBDDBnOBQaBa 
□□□□□□□□□fflaaDDBDBBaBDDBmBDaBDBBaB 
OaaaDQGafflDDDDQaBBDBBaBDDBDDBaaBDBB 
□□□□□□□□□□□□□□□□□□□□□□□□DaaDQDDDDD 

oaDaDDDaDDaaaDaaDDDnaaDDDDDDDDaDDO 
□□□□OQDaDDDDaDaQDaaaaDDDaDanDmaDD 

ffiDDDDDDQaaaaaDBBDBDgBaDBDDBDBBDBBQ 
afflDDaOQDDDDaDDDBaaBaaBaaBDBBQBBaBB 

oumoooaaoaaaaaaamaamaauammDumammam 

nDaffiDaGQaaDaDUBaQBaDBDBBQBBaBBDBDP 
□□□DKODDaDDaaaDBDDBaBBDBBDBBaBDaBD 
DDQaDSWaoaQaaaaDCBDBBOBBQBBOBDDBDaB 
DaDagDfflQQODQOaBaBBDBBDBBaBDaBDQBDa 
DDQDaaDiipQDDDDBBnBBDBBDBDDBDQBaaBQ 
aDDQDaQQSoODaDaBBaBBDBDaBDQBODBDBB 
aDDQaQQDDMQQDDBDBBaBDaBOQBaDBaBBQB. 

Fig.  1082. 
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maamaommmaDaaatsaoftaoQQaaoDoaooQaaa 
aamaamammuaoDaaoaaaasiaasiogoaaaaoaa 

□□BBBDBDDBDDaaDaDaaODaQDDDBQDHDDgg 
□BaBBBDDBDQaQODBaDDDDDDDaDaaaODDKn 

BaBODBDaBBnaaDDDODsoDaBonaaaDDaaaaa 

BBDDBDDBDBDDDDDQDDDDOPOOSCDDKaODDDa 

DBaDBBBaBDDODnaDDDODaDanaaaaDDiaDaB 
"■□□BnBBBDaDDaaooKDDscDaaaoDaoaDanaQ 


lJ»»«UU»UU»UUUUUUUUUUUUUULJUi_JU«SLji_]a^Ljy 

DaoaDaaananaaaaooaaaaaaaaaaaaoaoaa 


UUUUUUUUUUUUUUUUUUUUUUULtUUi-JUUULJLJLJLJ 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□a 

□□DMaDDaDaDDaaBBBBDBDDDaaDBDaBDBBa 
□□aDaDBaDODaaDBQBBaBDODDnDBaBBBBDB 
fflaaaaDaDDDDaODBDBBBBOBBDBBaBDDODDg 
■□□□BOnaDDDOaDPBBBBaBDDaDnaBDBBaBBQ 
□□□□□□□liaQDDDDBDBBaBBDBBBBaBaDaoQg 
ffiDQDaDnaDaODaOBQBBBBDBBaBBDBDDagDg 
□□□□ffiQaaDDaODaDBQDDaDaBaBBBBDBBaBB 
□□□□□□□SlDDDDaaBDBBDBBaBBBBDBaaDDDQ 
□aBDaaaDaaDDDGDaBaDQDDOBaBBaBBOBBBB 
□DDDBlDDaDDDDODaBaaDDaaBDBBBBDBBaBB 
□□□□□□□□BaODDaBBDBBQBBDBDDgQDDBaBB 
DfflDaDmODaDDDODBQDQDDQBDBBQBBQBBBB 
□□□aDffiaDaaOQDQaBBDBBBBDBaODaDDBgBB 

□□□DDaaDeBQaaciaBBaBBOBBaBDDoaDDBgBB 

□□fflDODOOaDaaDDDDDDBDBBBBgBBDBBaBgg 

□□QDoaiaQDDrjaDODBBDBBBBaBDaDaaaBnBB 

'□□□□□□□□□aDaaaDaQDBDBBDBBDBBBBgBDg 
□□(■□□□□□□□□□□□□□□QBDBBBBDBBDBBaBDa 
□□□□□□fflaDaaDDOBDBBDBQDDaaDBDBBBBgjI 
DQaDnDDDDHDOaDaDaDBQBBaBBOBBBBgBgg 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□oggg 
□□□□□□□□DaaaaDCDoaaDDDoaDDDDaDaDagg 
□□□□□□□□□□□□□□□□□□□□□□□□DDDaaaDDDa 
□□aaaDQaaDDDDamDDaDaoDODDODDDaggg 

^□□□□□□□□□□□□□BOBBBBQBBDBBDBDQaagg 
aKDDOaaQOaOaDQDBaDaaaDBOBBDBBDBBBB 
□QSSDQDDQDQDDaaODDQBDBBBBDBBaBBQBDa 
□□□HDODnaDDDDDBBBBDBanDDQaBDBBDBBa 
□□□□KDDDQDnaDDOBaaDaaDBaBBBBaBBDBB 
□□□□□^□□□□□□□aQBBDiBBBDBaDaaDDBDBB 
□□□□□□taDDODaDDBDBBPBDnaDDDBDBBBBgB 
ODDaaDDHDDDDPgBDBBBBBDBBBBnBDODDag 
ODQOaDDQBaODDaBBQBBDBBaBDDQQDDBDBB 
DDDQDQaQaSiaDaaDODQBaBBaBBQBBBBQBDQ 

Fig.  1083. 
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DDDBBaBaBBaDaDBDcoaDDSJaDDDaaaDoagg 

QBBSSDBBQBDDaDDSIODaDODaOQDaDKaBggD 

■□BDBBDDaBaDDDaaDDDaoaxaDaDDaBiaDga 

□□BBDBaBBDDDDDDDgOaaDDDgDDDDDaDgSg 

BBSnaBBnBaaDaaoaexDaoDDanDDaaQKogg 

□BDBBDaDBBQDOOaDDDaaaODDKanaDgQgDD 
OBBDBaBBDOaDQDDODDSaDDaDDXDDDODaaa 
■□■□BBDBaBDDDDDaDDQXaaaDDaDDDDagKg 

■aBBDaDBBaaDDaDaaaaaaaaDaaKaaDaaDg 
BBDBDBBmaDaaDDaDooDSDaoaDDKaDDgDg 

□□□□□□□□□□□□□□□□□□□□□□□□aoaciDocjciSS 
□□□□□□□□^□□□□□□□□□□□□□□□□□□□□□□□g 
DQDaDDaaDaDDDoaDDDaaDaaDnaaDDDQaoa 
□□□QOODDDDaDDDaaaoQDDQDaaaDaDDDaDa 

□KDDQaDDDaaDDDDBnBHDBDDaBBDBBaBBaa 
□QKaQDaGDDaDaaDBBaBDDaBBDBBDBBgaDB 
DDDDKaaaaDOaQaBDQDBBDBBQBBDaDBaBBg 
□QDDDKaDDaaDDDDnBBaBBaBBDaDBaBBgBg 

DQDaaDOssaDaoaaDBBPBBaaDBQBBDBggaBB 

□□□□□□DDXDDaDDBDBiDDDBDBBaBaaSBBgB 
^□□□□□□□□□□□□DaDDBDBBDBaaOBBDBBQBB 
DBaDDQDDDQDaDaaBDBBaBQDDBBDBBaBBgg 

□□□^□□□□□□□□□□BaBaanBBaBBaBBDgDBQB 

□□□□^□□□□□□□□□BDaDBBDBBaBBQaDBaBBg 
□□□□naXanDDaDaBBDBBDBiDDDBDBBDBODg 
□□□□□□□XDDaoaDaBBDBBDDDBDBBaBQDDBB 
□□□□□DQQOHDQaQBBnDDBDBBQBDOnBBDBBg 
BDQDDDDDDDDDDDDDDBaBBDBaaDBBDBBaBB 
DDKQDaDQaaODDDDBBDBODDBBaBBDBBgggg 
□□□KaDDDaDDDDDBDBaDDBBDBBDBBaaaBQB 
□□□□□KDDDDDaaODDBBaBBDBBaaaBDBBDBg 
QDQaDDXDDDQDDaBBDBBDBBDDOBaBBDBagg 
□□□□□□□OSlDODDDBOBBaOaBnBBDBDOaBBDB 

oaaaoaaaDgaaoauuaaamammamaaaumamma 

□□□□□□□□□□□□□□□□□□□□□□□□□□□oaaoQQg 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□Dog 
□□□□□□□□□□DDDOODDaDDDDaQaDaaQDaaag 
DDDpDDDDaQDDaaooaDaoDDOQaaDDQODaag 

ffiDDDaDODnDaDDpQOQBaBBQBQDDBBaBBnBB 

□^□□□□□□□□□□□□□BaBBaBDaoBBDBBaBBgg 

DaBDDDQDDaDDaDDBBDBDQOBBOBBaBBaogB 
□□□HQaaaDaaDDDBDBaDDBBDBBaBBDDaBgB 
ODDDaaaaDDaaODBQODBBDBBaBBDgDBgBBC 

□□DDDaDDODaoaaoaBBDBBDBBaaaBaBBgBg 

□□□DDQaiDDQaaaDBBaBBDBBaDDBDBBgBggD 
□□□□aaDaDDDQaDOBBaBBDaDBDBBaBaDgBB 

□□□□□□□□ffiaDaDDBgBBaDaBQBBOBgggBBgB 

aQDQaapQQsaaQQBicClQBaBBQBQDCBBaBBQ 
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1 


DaaBDBDBBBDCDDfflaDSDQDQODODaDDOaaOa 

poBaBaBBBDnDDDDaaaaaffiDDsiaDaaaaaDDO 

□BDBDBBBDDDDDDDDDOaaDDaDaGamilDaDa 
BDBDBBBDnaaDDDQaiDaDQaODDaDDDDDaDffla 

□BQBBBaDQBanDODaaDaDDiiDQOODaaDaaDa 

■  QBBBDaaBDnDQDDDDDaDaDDDSlDDSiaDDaaa 

□BBBaaaBDBaaDDDaDaaaoaaaDDaoaaBnaaB 

BBBDQDBDBDQDDQaDBiaDliiaDaDaDDDQDDDDa 

BBDQaBaBaBQDDDDaDaaaDDaiDDfflaaDDanaa 
BDaaBQBaBBoaDDOQDaaDDDDDDDDDaaGaBaa 

□□□□□□□□□□□□□□□□□□□□□oaDDanDDDDaaa 

□□□□□□□□□□□□□□□□□□□□DDDDaDQDaDDDOa 

aDoooDDDDaaaDDDaaDDDDDDaaDDDDoaciaa 
□□□□□□□□□□□□□□□□aoDaDaaaDDaDDDDDDa 

□□□ffiDQDDDDDDODBODBBDDBDDBDBBaBBDD!! 
DDaQDajBQDaaDODaBBDaBBDDBDaBOBBDBBa 
fflODDDODaaDaaaDDBBDDBDaBDBBQBBaDBBa 
gaOffianDDDDDDaDBODBBaaBDDBDBBDBBaDB 

BaDDDDaiiDDDaDaBaaBaDBaBBOBBaaBBQaB 

SBSDDOaaDDDDDDaaBBDDBDaBaBBOBBDaBBg 
□□□□aDDDDQDDDDDBDDBDBBDBBaDBBQDBBa 
□□DDaDDBaaDDaaBaaBDnBDBBDBBDaBBQDB 
DffiaaaDDODDDaDaDDBaBBaBBDDBBDDBBaaB 
□□□□fflaDaDDaDaDDBDDBOBBDBBQDBBaOBBa 
□□□□□□□□ffiaDDDaBDBBaBBDaBBDOBBQaBDa 
□^□□□□□□□□□□□□□□BaBBaBBDDBBDaBBaDB 
□□□□QaBDDDaQDDDBBOBBDDBBOaBBDDBDDBg 
□□□□□□□QffiDaaaaBaBBDBBQDBBDDBBDaBaa 
□□^□□□□□□□□□□□DBBDDBBDaBBaaBaaBgBJI 
□□□□afflQmDDaDaBBDBBaQBBDDBBDaBDaBg 
□□□□□□□□QBODDDBQDBBODBBDOBDaBaBBgg 

Domaaaaaaaaaaaammaaumaammaamaamamm 

□□□□□□aaOaDDaDDBBDQBBaDBaaBDBBDBBg 

□□□□□□□□□BaoDDBaoBBaaBBDaBaDBaBBgil 

□□□□□□□□□□aDDDDaDDODDDaaaaDDQDQggS 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□gaogg 

□□□□□□□□□□□□□□□□□QDaDDDDDaaaDDDDOg 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ooaag 

BDDOaaDDDDaDaDaBBDDBaDBDBBDBBagBBg 

OfflanDaDDDaaDoaaDBDBBaBBaDBBDDBBggB 

ODfflDaoaaOaaDaaDBBQDBBDQBBQOBDGBgBB 

□PQfflaoDDaaaDaDBOQBBODBDnBaBBDBBggij 

DDDDMaDDODDDaDaBDDBOBBaBBaaBBapBBg 
□□□□□aDDaaDQDaBBaBBDDBBDaBBDDBggBg 
□□□□aDMDDDaDDDDBBDDBBDDBnDBDBBDBBg 
□□□□□□aaQODDQQBDDBDaBDBBDBBaDBBggB 

ODDaaDQaaDDOooBaBBOBBDOBBaDBBayjaa 


uaaaooQDaHaaaDBaDBBQaBBC 


Fig.  1084. 


Fig. 1085. 
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the  weave  obtained  by  rearranging  the  warp  only  is 
omitted. 

Wide  diagonals  can  be  produced  in  this  way  with  a 
small  number  of  shafts,  as  shown  at  Figs.  1082,  1085, 
1086  and  1088. 


Fig. 

1068 

Fig. 

1069 

Fig. 

1070 

Fig. 

1071 

Fig. 

1072 

Fig. 

1073 

Fig. 

1074 

Fig. 

1075 

Fig. 

1076 

Fig. 

1077 

Fig. 

1078 

Fig. 

1079 

Fig. 

1080 

6  shafts 
8  shafts 
6  shafts 
8  shafts 
8  shafts 
8  shafts 
6  shafts 
8  shafts 
8  shafts 
8  shafts 
8  shafts 
8  shafts 
8  shafts 


JO    1 

^□■□■□■■■□□□□□□^□□□□□□□^□□□DnDaDDaQCOHDDapDg 
□■□■■■■■■□□□□□^□□□□□□□□□oDogBgD 


■■□□□■□□□□□□□□BUUUUUUUgUUUUUUUUUUUUUHUUU 

 JiaDDBDDDDDDDDSiaDDDDaoggDDaggDDDDDggaflaDa 

DiiiaDDBQBDDDDDDaDDDODKDaaDaDOHaagcigDDgDaaDa 
mmmaoamamoaDaaaaanoaaaaaoDDaoxaaaaaaaaaanaax 
■■■□□■□■□■□ngaDDaaaQBDDDDDQDDQaDDaHaaaaaDgsg 
■□□□■□■□■■□□□□□□□□□□□□□□□^□□□□□□□^□□□□□ggggg 
□□□□□□□□■□□□□□□□□□□□□□□□aDODDggggggggQggDDga 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□Qoonggggg 
□□DDaQDDDaDODaaDDaDDQQDDQQDgDggggggggggDgggg 
ODQDDDQDQDDaDaaDaaaaDaDDaagggDDDgggagggagggg 
□□■□□□□□□□□□□□□■□■□■□■■■QgggDB5|gggBg«««2g25 
OHSDDaDDaDDaDaBaaD«D""»aDaagSBBSgg5g"RB2B255 
DaDDQBaaoaaDDOBDBDBBBDQDBQBBBgggsgBSggggsgBg 

□□□□□□□□^□□□□□□■■■□□□■□■■■ggg«gBs«gggsg"g"a" 


HLJULJLJLJL^UIl-'UJLJUJLJUJI-lUJLJB 

DHHDDODaDaaDQaD«DBO"a»BBaaoBQB«BagD!|g«5Bagg« 
□□□□□□□»DaDaDQ«B«DDaBQ«BBaDDBDBgBDBg55"ggg"g 

□□□DDBaaODDDQDBDBD««BaDQBO««"DDD"DS5Bgg2B£52 

^□□□□□□□□□□□□□□□□■□■■■□□□■□■□■□■□■■BgggBSSSB 

□□□□□□aQDBDODgODHaBDBDBCWBBaaQBaBSaggSBSBSSS 

□□□□□□□□aDaDDDDM«DaQ«aB»BaaoBDB«Bgggg252BRS 
oaafflaaDDDaDDaaBDBBBDaDBQ«a«a»aBB«gDgBg5SB9R2 
DDHQDDaDDDODDQa«aBa"a""BaaDBaBBBagsgoB5g2g£5 

D«aDDDDOOaQaaQBaDDBaBBBaDD«DBBBDDDB212gSB2S5 
□□DnDDSDaDDDDDBBQDDBQBDBDBOBBBgggBgSSBgggBSS 
DDOaDHODDDDDaDBOBaBBBDDDBDBBBgggBgBaB2R2S2nR 
□□□□■□□□□□□□□□□BQBBBDQDBDBBBgggB22SBSS2SSS2n 

DaDDoaaDDsiaaDaDaBaBOBDBaBBBaDgBaBBBaggB2BSB2 

□□□□□□DaBDaDDDDBBBDDaBDBBBDOD*DBBBagg"gBgB2S 
□□□□□□□BDQDDDDBBBaaaBDBBBaQOBQBaBDBgBBBRRSBS 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ggRDRRRRRRRR 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ggggRRRRRRR 

HnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnanaDDDLjDDD 


BaDDDDaaDDDoaDaDDBDBBBQDgBaBnBnBDBBBgR2B2S!. 
OBDaaaDaoaaaoaBDDaBDBBBDODBDBBBDggBgBgBgBRft" 

□□BQdDaDDDQDDDDBDBaBOBBBaDDBDBBBDDDBDBBBggDB 

□□□■□□□□□□BaDQB5BB»aggBgBgB2BRB2B2S2S2SS52Rn 
aDmBDQDDaoDaDDBaBBBQggBgB252RRB2B252SRnSn2n 
aaDaaBDaaoDDQDBaBaBBBQDDBDBBBgggBQBBBDDgB2g2 
□□□□□□ffiaDDaQDOBBaaaBDBQBQBDBBBgggB2B5H2RRn2S 
□□□□□□□siDDDgDaBBBDDaBDBBBDggBgBgBgBgBBBgDgBg 

DQDDQDDDfeDDDaaOBBBaanBDBBBQDgBQBBBgQQBgBgBgB 
□□□□□□□□□SeDQDQDQBDBaBDBDBBBDaOBaBBBuuDBaBBBa 

Fig.  1086. 
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o2B5SaBB"BadaaQaa3BB53Bi5BDDDQ5aD5gg 

■nBaBBSSaBaDaDHaaQDDBDDQDDDafflODDDDDDHDDDgggg 

ODBBSBaBBDDDDDaDQDoasaaDDDaDeDDDaDaasggggSRRH 

BBaDDBBSBaDDDDODDQBaDDDaDDEDDDDaaDaDgggDHRRR 

□anBBaDdBBDDDDDaDEaDDaDDaDDaaDDffiaDDODogffiggag 

aBBarDBBSaDDDDQaaSDaDaaaDDDDDaiaDaDDRggBgRRRS 
BDDDBBDBDBDDaoaaaaDDGBaaDDDDaMaaaDDagggggRDB 

BDBBDDDBBSDnDDDDDDDDHaDQDaoaaDaDnaBgggggRSSR 

ssbbbSbbbbbsbbbsssbbbbbsbbbbbbbbbbbbbbsbbss 

§§§B§B§B§§BBBBgS^BSg8SSB88Sa^^^^ 
ySBBBBBBBBBBBBSgeSSgsfeBSSiSSggSKS^^ 


□□QDaaQD«aaDnaac5BBBBBaDgBHBSs22BBRS5S22nnH22 
□□□□□□□fflDaQaDaaBDDQBBBBBggQgg«Bg22BBS55R22SS 

ODSSaaHDDDaaDDOBBDBDDDBBBBBDaOBaBBDDDBBQBBag 
□■□□□□□□□□□□□□MOBBOQDBBDBBaaCWBClBDaaBBBBBDg 

BDQBHDDBBaQDDoKDBSgBBR02BS^R22SSRSgR2SSS5 
□□□□□□□□□fflaaDaBBMagaBg»«gD3|B2fBaggBBDBaaDjt 

□□□□■)aaDQDDDDci«!iiBBDggBBgBga2ipMBB222gRSSn22fi 
□□□■□□DDaQDDDQDDBBgBBaaDBBMgggBBBH22SBSS2S 

nnBnnnnDnDDDnaBBDDdBBDBBDDDBBCDBDDOBBBBBDDCMa 
□BQBBBD»BBaBD^g8BSyBB2gOBQ«BagOBBDBBODO 

□□□□□QSDDaDDDanBBDBDDaBBB5l222B9B5R22BBRSSR2 
□□□□DSDaaDDDaaBDaDBBaBgggBBBBBgaDB2B"ggR522S 

BiDaaaDCaDaQDDCiBOOClBOBBaDQBBDBBaDDBBOBaODBBM 
□□□□□□□□□HDaDDSBBBDDQBDBBDQDBBDBBaDDBBOBDQgjI 
ODBHaBBDffiDDaaDQ5BBBBBagDB2BBRRRBB2BBaDgBBDBa 

□□□9eQaDQDaaDDDaaBBDBBaggBBgS2R2BBBSS222RRSSR 
□□sDDDnDDDDaDDBBaaDBBDBBggDBBHS2R2BBBSS222RS 
DKDDDDDDDDaoaaDBOBBQaDBBaBBgggBBgBgggBBBBBgq 
□□□□□□saaaaDDDDBBQBaoDBBBBBggBBgBBgggBBgBBga 

DDnuDffiDQDaDDDDBanDBBDBOQgBaB5!222BRR5R22SSRS 

□□□□BaQDDDOaDDBDBBDDDBBDBDgDBBBBBgggBgBBgDaj 
□□□□□□□□□SDDDDBBBBaDDBDBBOaDBBgBBgggBBgBgDgB 

BBBBBBgygBBBBBBg5gSS:SSSg8g:BgSggB::SSgggBSg 

BBBBBBBgBSSBBBBSBBBDDggggDDa 


SBSBBBBBBSBBBBgBBBgBggBBSSgBSgSBBggBgBBBgggS 

DBDDDaDaaQQQaD5BaBBaDgBBgBB2ggBBRB2222BSSS2R 
□□BDDDQDDDDDaDBBaaDBBgBB22P5BRB222S5BSB2R2SR 
□□□saQaDDanQDDDDBBDBBDDOBBgagg25SSBB2H2SH5B2 
DaDDfflaaDDDDCQnBDBBoaDBBgBgggBBBBBgggBDBBgggB 

□□□□□BDDOaDDQDBDaQBBDBQDDBBBBBDDOBaBBaaQBBaB 
aaaaaQBDDDQDBDSBBDBDQDBBBBBaaDBaBBDDQBBDBBQa 

ooDDaaDBDQDDDaaBoaDBBBBBDgaBgBBgggBBgBBggQBB 

□□□□□□□□BDaDDDDDBBBBBODOBaBBaDDBBaBBDDaBBQBg 
□□□□□□□□□BDDDGBBBBaDaBaBBaOaBBCBBOaOBBDBODOa 

Fig.  1087. 
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Fig.  1081   .  10  shafts 

Fig.  1082    10  shafts 

Fig.  1083    10  shafts 

Fig.  1084   10  shafts 


10    1 

□□□■□□□■■■oaaOHDDDDaDHDOaDDDBIDaDaaDHQaDDQDDODDaDDQaaDa 
DQBDCDBBBaDDaQQasiDoaODDHOQDDCiaDDaaODQQDDDQKDDDaaDHDOag 
□■□□□■■■□□□□□□OODaaDODPDaoBaODSDaOOOaBODaDDQgaDDDQDBDa 

■□□□■■■□□□□□□□□□□□KaooDaaaDDaanosuDaciSBDHDaQaDDDDOQDDQa 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


□■■■□□□■□□□□□□□□ODDDODKanDaDDHQODDaDBlDDDaDDiaQDDQDDOODS 

■■■□□□■□□□□□□□□□□KnnnDDQHDDPQaasBDDaDaDDDDaDaDDQaDSgggg 
■■□□□■□□□■□□□QaaDDDKaaDDDDDDDDaaDDDnaDBnQDDaDBioaaQODga 

□□□□DDDnoDaDDODOQDaaaDDDQDaDDaaaDaDDDaDQDODDDDQDDQOaOg 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□^□□□□□□□□□□□g 

DDDDDQDODDDDDDaDaDDDaaQDDaDDDQnDDDaQaDDDQaQaaDDDDgDggg 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□aaQDDaagoDDODDOaDQQ 

gDgDDBDDDQQDaODE3DQ«BBQDaDBDBaQ«QBaDaaBMaD5aMBClDga5Si 
□BDDDDDDDaaDDaDDDBOBQQBaBaaDaBBBDDDDBBBDDDaMmDQDgiiSg 
DDQDDDQglQQDDDDBDBDnaaBBBaDaDBBBDaODBBBaQaDBBBaDDDBaBgq 
□gffiDDODDQDQaaDOBBBDOaOBBBDDDDBaBaOBClBDaDQBBBaagDBBBgga 
DDDDDQaOfflODDDaBBBQDDaBaBaDBQBaaaOBBBQDDDBBBQDDOBBBggga 
□gDQMDaDaDDDDDDBDOBDBDDDDBBBaDnaBBBDaDDBBBaDDDBBBaggQB 
ffiggUDDQDQDaaaDnDOBBBDDQDBBBDDDDBBBaDDDBBBaDgDBDBagBDBg 
□□□□□HOaQaaaaDDDDDBBBDaaaBDBDDBDBnDDDBBBODDDBBBggggBBl 

gffiDDaaDaDQDaDaDaDBDBanBDBDaaDBBBDDDDBBBOQaDBBBoggaBBig 

□□□□□□□ffiaDDDaaBaBaDaDBBBDDOaBBBDDDDBBBDaDaBBBaDDDBDBDQ 
□□□BODDDDDDQDDBBDnDDBBBDDnDBBBaDDDBBBQCOOBaBOQBaBDmDB, 
□□□□□□□afflaaaDDBBBDDODBnBQaBDBDDDDBBBDDnDBBBaaaDBBBaaag 
□□□□^□□□□□□□□□□BODBOBDDaDBBBDDDDBBBDDDnBBBaDDDBBBaDgDB 
ffiDaDDDDQaDDDaDnDDBBBDaDDBBBDOaaBBBaODDBBBaDDDBOBDaBaBg 
DDDaDaHDDDODaDDQBBBaDaOBBBDDDDBBBDDODBDBaDBDBDaaClBBBag 
giBDDQaDaDDQDoaaDDBaBaDBQBQDaaBBBDaaDBBBaDaDBBBQDDDBBBU 
□□□□□□□SSaDDDOOBQBDaDDBBBDaDQBBBDDaaBBaDDDDBBBDDDOBDBCra 
□□QilDDDaonDDQDBBDaDDBBBODDaBBBDDDDBBBaaDDBaBQDBaBDDaDB 
□□QQDDDaDaiDDaaBnaQDBBBaaQaBBBaaDDBaBDDBDBDDaDBBBaQDaBB 
□□□□^□□□□□□□□□□BDDBOBaDDDBBBDaDDBBBaaQDBBBDDDDBBBDaQOB 
SBgpDDaDaaaaODDDQDBBBaDDDBBBDQaDBBBaaDDBBBDDaDBaBaDBQBa 

□□□□□□^□□□□□□□□□BBBaaaaBBBaaooBBBaoaDBaaaDBaBDaaaBBaaa 

□□BQDDaDDaDDDDDBBBDDaOBBBQaDDBDBDDBDBQanDBBBDaaaBBBDDa 
□□□□□□□fflaODOaaBDBaaaQBBBDDDDBBBDDDaBBBaDODBBBDQDDBaaaa 

□□□^□□□□□□□□□□BBaaoDaBBaaaaBBaaaaDBBBaaaGBDBaaBOBoaaoB 
□ggagaaaanaaaaaaaDaaaaaoaaaBaoaaaBaiDaaaaaaaaBBBaoaaBB 
□□ggaaaaDDaaaaaaaaaBaaaoaBaaaaBPBaaDaaaaaDaaBBBDaaaBBB 
IDDganDaaaDODaaDDaBaaaaaHBaaaaiHaDaaaHnDaoaaaoaagag 
DaaggDsaaaaoaoaaaBaaaaoBBBaaoaaBBaaaDBaaaQaDBaaaaBaagg 
□gBDaaaaaaDaaaaaaaoaaaaBBaDaQaaaaDBOBaaDoaBaaooaaaaaga 
DggSggoDKiDDaDDaiaaDaDaDaaaaaaDaDQaaaaDDDaBaaaaDBBBggga 
DDgfflDgDDDODDDDBBaDDDBBaDDDaBBBaDDDaaaaDDDaaaaQBgagggDB 
□□□□DQOQnsDaDDaDQaQBBBaaaDBBaaQDaaDBDDaoBDDoaaBaagggBB 
□□gQg(iaDgDODDDDDQDmi«DaDQBaBaDBD«aDaDB»BDDDaBB«gggDS5« 
RSgggDOQBaDDaaDDDBaBQDBaBaDaaBBBDDgoBBBDDDDBBBggggBBBg 

DggRDgffiDDDDDODDDBBBDODaBBBDODDBBBQdQDBDDDaBaBDgaDBBBgg 
DgSgggDODQDaaaDBBBOaDaBBBDDaaBDBaaBaBDDDDBBBDDgDBBBgga 

DgggSgaDSDaDDaBBBaDQaBDBQaBaBaaaaBBBaDaDBBBaDaDBBBgggg 
pgggngaaoaoaDaaBaaBaBaaaoBBBaooaBBaaaaaBBBaaaaBBBDogaa 
gggggoaaDBDaaaBaaaaBBBDaaoBBBaDDaaaBaoBaBDaaDBBBoaaaBi! 

RggggaaaaaaaaDDaaDDaDDaaaaDDoaDDDDaaDaaaaaaDDaDaapaggg 
HHRHSOQQDDDDciD^ciDDaaDaaQDDDaDDaaDDDDciDDaQDaDDDDgDggggg 
SSHHgaaoDDgDDDODaDDaaaDaoaaDQDoaDaaDDDDQaDaaDaDaaQDggg 


□□□□BBaaaaaBoaaaaaaaaggi 


RRRRSSSS'^ooE^i^'^iQii^iaBc^w^ioQnaaaaaDaBaaoaDaBBaoDaaaBaagaga 
BSQ^SaaDaooaaaaaaBaBooaaaDBooaGBaoaoBaBaaaaaaaoaaaaaa 
HRRPPgnaoaaDoaoaBaaaaaaBBaaaaaBBaoaaaaaaaaBaaaaaaaaaga 
RRRR55g^(^oi^'^o[^*OBi=)OQQ>aBaoi=>aBUQQ^ci>BBoaooBaaaaaaaDBgg 
RRRRgggaaaDaaaaBaaaaaaaBaoaaaDQaaaBaaaoaaaBaaaaaaaaagg 
□□□□□□□□aagaaaaaaaoaBBaaaaaaaaaaaDBoaaoBciaaaaaBaaaaaaBa 

Fig.  1088. 


1085    10  shafts 

1086    10  shafts 

1087  .   10  shafts 

1088                                              .  10  shafts 

1089    10  shafts 

1090    16  shafts 
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CREPE   WEAVES  WITH   GROUPS   OF   THREADS  ON  THE 

SAME  SHAFT 

Another  method  of  constructing  crepe  weaves  con- 
sists in  drawing  a  number  of  threads,  each  on  a  differ- 
ent shaft,  as  1,  2,  3,  4,  and  then  drawing  two  or  more 


10    1 

ODDMDgDMQDDDBODDDIXlDDDaDaaODaqHgaDDXnaDDODpaapDnDHOQ 

□■■□aDiBDBaDaDDgaaDDDQaoaaaaDaDggaDgHoaDoaQQODDDaDKaag 

■□■□■■□□□■□□□□QaHDDaOKDDQDaDOOaDDDDSDDKaDQdODgggafflgDg 

□□•■□■□■■□aDaDODDKgDKQDDDDDDaDDogDiaDgggBgDgDDDDgggggDa 
■■□□□■■□■□aoDDDODDOHDDHDDDaDooDDSgagggQDKggggKgggDgDga 
□■□■■□□a««DQDDaaDDBDODaBiopQaDaDg3gggggQgDBgg»ggpDDgggg 
□■•OBOMOQoaDDaDOQDDDDDDBBaDQKDDDDODDDODggaKaggggggggg 

■□■■□■QliDQaaDDDDOaOaDDDDDaHDDK 

■■oSoBBDDDQDDDDDDDDDaDDaDDHDDDDBIDDDnDaaDODnaDDaDgKgDgO 
8DBBDODODDDDDDDaBaD«D«BQO««BBDMDOD»aD«D"Q"aC]"g"l"22SS 

"□□□□^□□□^□□□□■■■□■□□■□■□■□□■□agiBQ«BS 

□□DDQDQOKDaaDn«aD»B»BOB«aQD«Dg"DSpBgg"gB5pi2g»5gsS2R525 
^□□□□□□□□□□□□□□□■□□■DBBaD»»«"a»iDaD"Dg"gS2"2gSD«Bjggf«i 

□OTQDDciocDDQaQa»B«DD»«aa»Do«o»BDo««B«o»5ggD«g5ig«g«DDB 

□□Qro«300aDDODDD«BDBB«BOC*»DBnDBDDBBDDB«iDlDDB2"g"gD»g 

ODaMOQODaODDDBDBDBDDBDBBBaDBBDQBaDBDBBDDBBBBQiBggDBDa 

□□OBBDQDDDDaDOBnDBBDBDDBDDBBQDBaBDBgaligBgBgDBBgDBB 

DDBdDOOaDDDDDDnBBBQDBBDDBDDBDBBgDBBBBQBBggDBggBgBgBgD« 

□□aQHDDaOOaDDDBnBDBQDBOBBBDDBBaDBDDBDBBDDBBBBaBBgagBgg 

□□□□OBDDaDDDODDDBBaBBBBDDBBDBDDBDQBBODBBBDBDaBgBgBDDBg 

OOQaDDHDDDDaDDBBDDDBDaBDBDBDOBDBBBaCBBgDBaQBgBBggjWBBD 

DQDDgDOHDDDDaDDBDBDDBDDDBBDBBBBDDBBQBDDBagBBggBBBDBggB 

OaODQDDDDgaDDDBBBDBDDBDBDBQDBDaDBBOBBBBDaBBDBgQBgDBfQa 

□nnoBDODKQDDODBDDBBBBDBBanQBDaBDBQBDDBDBBBgDBBggBggBpB 

DDBODDOBODDDDDDBDBDCBDDDBBaBBBBaDBBDBOgBDDBBggBBBgBggB 

□□□aDDBDDOaDDQBBDDDBaQBDBDBggBgBBBggBBgDBgDBDBBqDBB 

□□BDDDOOKDaDDOBDaBBBBDBBQDaBDDBDBDBaOBDBBBaDBBggBgnBgB 

□□DDDDagDKODDnBBBDBOaBDBDBDdBQODBBDBBBBDgBBOBODBggBBgg 

BDODODDQDaODDDaDBDDBaBBDDBBBBaBBDOgBagiDBnBggBDBBBggBB 

QDDKDDDDagDDCjDBDDBBOBDDBDOBBDaBBBDBDaBgBgBgDBgggBBgBig 
DnBDDQDDDaDDDDDBBBDDBBDDBDDBQBBgDBBBBgBBgggBggBgBdBDgB 
OKSaaDODQaDDQpDBDOBBDDBBBOBDDBDBDBaaBgggBBgBBBBggBBgBg 
BDnDDDDOQDaaDODDBaDBDBBDQBBBBaBBDDDBQDBDBDBDaBDBBBaDBg 

HBaHDOOaDOODDOBDDBBDBDOBDnBBQDBBBDBDQBgBgBggBDggBagBBl 

DDDDBaODQQODDOBDBaBDDBDBBBaQBBDaBDQBDBBDaBBBBaBBgggBgD 

aoaBaSDaDDDQDDODBBOBBBBDDBBDBDaBDOBBaDBBBDaOaBDBQBDDBa 

□□DDDODBOOOPQDDBQBDDBQQDBBgBBBBDDBBDBDDBDOBBODBBjKBDOB 

DoHDD080DODDDDBBa"DB"DBQBOiDDBDBBBDaBBaaBDaBDBBagBBBBg 

DDQDQKDDDDDaQDnDBBDBBBBaaBBDBDDBDDBBaDBBBDBDOBaBgBggBg 

□ODDKDQDDOQaadBQBDBSDBDBBiggBBDgBggBgBBggBB 

QOOanDHODDDQDaBBDDQBDDBDBQBDQBnBBBaBBBDaBagBDBBDDBBBBg 

□DDDODDBDDDDHoDBDBODBDODBBDBBBBDOBBQBDDBDDBBDDBBJigBgQS 

□□□GDDDQKDDDDOBDDBBBBDlBDDDBDDBDBDBDDBOBBBaQBBD2"gD5g" 

aQDODDaDDKDDQQBBBDBDDBDBDBDDBDDDBBDBBBBDDBBaBggBggBBgg 

^□^□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□DQaDaDDgaQBgggggggg 
^□□□□□□□□□□□□□□□□□□□□□□□□□□□oaDDaaQDaQODaDDaagggDaDgg 

DDDDDDDaDDOOQOaaDDODOODDDDDODDDDCDDDOOGDaDgggggpgDgggg 

□□□□□□□□□□□□aoDODDQDQDDDDDDoaDaDDpaDgggggpggggpsggppaa 

HDDDODDOaDODnDDDBDDBOBBDDBBBBDBBpgpBgpBgBgBggBgBBBggBB 
nBDDDOCDaDDDDDDBDDBBaDBBBOBDDBDBDBDDBDDDBBpBBBBpgpBCBP 
□□^□□□□□□□□□□OOBBBDQBBDDBDaBpBBggBBBBgBBpgpBgpBpBCB^G^ 
nnnKnnDODDDQDDBaOBBDBDDBaDBBDDBBBDBaDBDBOBDQBGDCBBgBBB 

§§§§§8§i§§8S8gSgSggSSgSf2S22-ssss5R^^^ 

aODDDDDOBDOaDOBDDBBBBr  " 

Fig.  1089. 


threads  on  the  same  shaft.  These  groups  are  so 
arranged  that  the  whole  number  of  shafts  is  not  divis- 
ible by  the  number  of  threads  in  the  groups.  For 
example,  with  8  or  10  shafts  the  threads  may  be 
drawn  in  2  single  1  double,  total  3  shafts,  or  1  single 
2  double,  total  3  shafts. 

The  object  of  this  arrangement  is  to  distribute  the 


crEpe  weaves 
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double  threads  uniformly  on  all  the  different  shafts. 
As  neither  10  nor  8  is  divisible  by  3  it  follows  that  the 
double  threads  will  come  on  a  different  shaft  at  each 
passage  of  the  drawing-in  draft  across  the  shafts,  until 


18  •   1 

■□□■■■□□■□■■■□□■□□aDDaKaQaoaoaapQDDDaDDDaaDaaaaaQBanno 

■■■□□■■■□□■□□■□□■□□aDaDQBQDQaDQQDDDaDDDDDDaaODDQOaDBIDa 
OaMBDaBBBDBDDBQDBaQDaaODDBDODODDOaaDDQaDODOQDODOaaOOa 
■■□DBMOaBQDBDCSaaiinDOOOBDDDOBDDDOaDDDODDODaQDDQDDaaDaa 

□■■■□□■■■□■□□■□□■□DDoaDoiDHaooDBaaDDQaDDDciaoaDaaaQaoaoD 

■□□■■■□aBaDBaaBPBBaDQQDDDDOBOaDDKaCDDODDQDaaaDOQDDaaDa 

■••□□■■■□■□□■DDBacDDDDODgQaQDBCxjDciBaaoDoaaQaaooBoaDQDa 

aBBQBBBOlDDBBBODBaDDaDDaDDDaDDOaDKaOODKaDaaDQDaDDDaDDQ 
.■(DOBaaBaQBBBDDBBBDDDDDDDODQDDDDQDaDKDDDDHODDDQDODDDDDa 
DDBDDBOBBBatrtBBBDaBDDaQaDDaooaaDDDDaDDaDDQaHDDQDDaDaDDa 
OBDDBaDBDOBBBDDBMDgDODQnDaQDQODDnDCiaDaBODDDBOaDDOaDOa 

BDOBDDBOBBBQaBBBaDaOoaaDaDaDaDaDDaaooDanaBDOQOHDaDaDpa 

BDBDDBDaBDaBBBaOBBDaOaaDDDDDaaDaODDOaODQDDDHDODgHDQDBa 

HBDDBaDBDBBBOOBBBDODDDQDCGQaDDQaDDaDDODDaDDOaKOOaQBaag 
BBBQnBDDBDQBBBaaBaDDaDDDGDDDODDDDQODDDDDQDODDDBOQdDKa 
DDDDQDaDODDDDQDOaDDQaaDDDDQQDDaanDDDDDDDQDDaDDDdaDDDDa 
□□□□□□□□□□□□□□□□□□□□□□□□□□□DDaDDDDQOaaQDDDDDDQDODaQODQ 
DDDDCDQDQODDGDDDDaDDDODDaaDDDaDnaODQagDDQDDDDaDaDDDDDD 
DDDDaaDQDDDDaDQuaDDDDDDDDaDQDDDnaDaDDaQDDDQDDDDGDGaDDa 
OGGDODOaaGaGaOaSDQaaGGBaQQGDBBQBOaBBBDGBBBaaBBBGDBBQQa 
eSaaDQDDaaaaDDGaDaDDDaOBBBGQBBBDGBaBBaGnGBBQBDaBDBBQBDa 
GJGDaaDDaGDQQuaCiaHaDaGGaaBBGBOaBaBBGBaaBBBOOBBBGQBCBBGO 
DBGDaDQGDGGaaQDDaDaaaDDBBBaaBBBaOBBaDOBBOaaGBBQBDaBBBa 
DaGDGOnaGQDCaDGDDaeQDGaDBGaBBBDQBBDaGBBaBQaBBBGaBBGGaBB 
DDfflDGaOGaBaaaOGaaODQQGOGBBBGDBBBDaBDBBaQGaBBQGDBBGGBBB 
BDGaaDGaDQOGaaGCnQaGGGBBBGnBBBGDBpBBPaGQBBaBaGBaBBQBaa 
aDOBGaGGQaGGaGaGOGaGQOBQQBBBaQBBBQDBBaDOBBGCGOBBaBGaBB 
□fflDaGDDaaaQaQaaGDaaQDaQBBBGaBBBDGBBQaGBBCGQGBBaBGDBBBD 
DGaGffiaDDGaGDQGaGDGaGGGBBGaBBBDGBBBDaBaBBaoaGBBQCnBBGDB 
GafflGnaaGaaGCGGGQDOGPaaaGBBBCaBBBaDBnBBnQQDBBGaDBBGGBBB 

□GoaaiiGDaGGQGaGGaGGBGaBBBnaBBBDOBBBaGBBQaaBBDaaaBBQBaa 

dGGBGaaaGQOOGGGaaGGGGGBaGBBBGaBBBDaBBGDaBBGGGOBBgBnCBB 
DGDaOGSaaQQGDGGaaQQGaGGBBBDDBBBaGBBBnGBDBBaGGQBBgGGBBa 
DGaDlSaQDaGGGGaGGaGaaGaBBGQBBBtjaBBBaGBPBBGaaGBBDODBBaGB 
QQaaOCQBaGaaaGGaDCaGaGQGBBBQDBBBGDBGBBQBGaBGBBaaaQBBDB 
DGGGGBSGGOGQGGGGGDGaGQGBBBaQBBBGaBBBGlDBBGGCBBCGGGBBaBDa 
OOaaGQGDBOQGaaQGGiaGGGGBCiaBBBnGBGBBaQGBBGGBBBGGBnBBGDDl 
GGGOCafflCaaaGGOGaDGaaCGGBBBaGBBBaOBBBGGBDBBGnGDBBaDDBBa 
GGGOGQGDGSIGGaaDaaGaGaGGBaaBGBBDGaaBlDBGaBBBaaBBBQDBMB 
OGGGaQaBDaDaGaaGDGGaDaaGBBBGGBBBOGBBBBGBQGBGBBaDOCBBQB 
aDaQGQaoaOfflnGQGDaaaaDGBaBBGaDQBBGaGBBGGBBBGQBOOD'BBUO 
GQQGGGGQSiaGGDaDaaCGQQaBOaBBBaQBaBBQDaBBDaBBBaaBaBBDaBB 

DGaQGDoaaGafflaQaoaacaaaBnDQBBaaGQBBGBGaBBBGGBBBGaBBBaaB 

aOGQOOGDGWaaGQGQaQaQaGDBGGBGBBGGaOBBGBaaBBBOaBBBQCBaBB 
□GGGGQGDaaGGfflCGGDGaGGGBBQaGaBBGaaBBGaBBBaOBBBaGBBBaQBa 

OGOaGGGGQQfflaDGGGDGaaDDBCBBGGGDBBaGGr-  

aaaaGGaaaDGnGSBGGDGaGaDGGBBGQQGBBar — 

DGGGGaaaoaGSGaQaoaGGCGBaGGBBQaCDBI.  

DGGGGGaaaGGDDaSlGDaGaCQaGGGBBaaGBBaGBBBaGBBBaOBBBaGaaBa 
aGQQGQGaGQGGHaGGOGQQGGBBDQGGBBnanBBGaBBBaGBMapBBBaOBa 
□  GGQGGGDGQGGaQClliaaaaGGBBQaaGBBQBGGBBBaGBBiDGBBBaaBBQQa 
QGGOGGGCGGGOGKGGDGaGQGQGaBaGOaBBGBGGBBBDGBBBnaBBBDaBEQ 
GCGaGOGGGGGaGQaQHaQGGDGaBBGBGGBGBBOBDgiBBaaBBBGGBOBiaQ 
DGQDGQGQQQGCQaSlGDGaGGGaGaGBBQaOBaGCBBBDaBBBOaBBBOOBaBB 

OGaaaaGQQnGQaGGGQBiaGaGQaaDBBBQBBBaoaBBGGGaBaBGCBaaDGBa 

OnGaOQDOQGQGaaaGDDQGGGDaaGGGGDGGGGGaaGGaGGGQGGGGGaaGa 


OGGaoGGGGGGGGGGGnaaGaGoaaGOGGaaGaDGnGaGaGaaaaDGaDGGGao 

DgGGGaGGGGGOGGGGOGGOGaDCaGCGGaGaaOGGGaaGaGGGGaaDDGGaaa 

iDaaGDGOGGaaGGGaDaaGGaaBBaGBBBDDBDaaGGGDBaaaDGBGBBDBaa 


QBGDGaGQGaGGGGGGDGGGGQQBBBaGaBBDOBBGDOBBGGaCBBQBaQI 

DOBDODGGGcgaaaaonaaDaDacBBBDGiBBaoiDBinGGcwBGGOBicxjB"* 

aaGfflGGGGaGOaGQOQaaGGGGBDCBBBQaBBBDaBBOGOBBOQaGBBOBGOBB 
DaaaaiGGGGGGgGGGQDQOGGGBBaaBlBGGBBBaaBaBBDaagBBGGaBBOGB 
DGGQaajGGaGaQOaGGDaGaaGBBBuOBBBOCBBBaDBiOGGBBSaaDBBDBna 

DGDQansaGDGnGGaQaaGGaGaBBBGnBBaGnBBBGaBaBaGGGaBBaDGBBa 
□gQQaaaaiaGaGGaGaaaanaaGaBBBaGBBBQoBaBBaBOGBaBBDQGnBBDa 


ooGGGGGDifiaGacoaaDGGaaQi.. 

DCGQQaaGgaGGaGGaaGOGGGai.w>-,_w__^^^^__^_w^  —  

ODDaQGGanGfflaGGaQaGaGGQBGBBGaGClBBaQGBaQaBBBaaBBBDaBBBaD 
OgquaGGaDGafflGaaaDGGDGaBQGaBBaDDaBBGBGaBBBGaBBBGQBBBGGB 
gQGGGaOaaaOGaGGGCGGGaaBBGaGGBBaaGBBGGBBBQOBBBDCBBBDDBa 
QGaQagggQaOGGIiiaGDaDDGaaaBBGGQaBBaBGCBBBGDBBBgDBBBQgBBg 
DaagQgCOGaGGGQBDaQGaaGGGGGBBaDOBBaGBBBQQaBBQgBBIIQCBDBB 
DgggGGQaGaOQGGGilLIIGGGOQBBDOQaBBGaDGBBBGPBBBaCBBBGaBBGaD 
RDDaaqaOaagDGGGGlBaGGQaOQBBQBQaBQBBGBaGBBBqDBBI^^ 

□DDaaaGQGDaDaaQDDaDaQaaBQGBBBGaBBGGaBBaBaaBBBaGBBCiopBi 

Fig.  1090. 

every  shaft  carries  a  double  thread,  when  the  pattern 
is  complete.    The  same  rule  is  followed  in  the  filling. 

This  method  is  illustrated  at  Figs.  1091  to  1094,  in 
each  of  which  the  weave  pattern  resulting  from  the 
rearrangement  of  the  warp  threads  only  is  shown  at 
the  bottom  of  the  figure. 
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8   1 

□■□□■■□■□□□□^□□□□□□cDnRsanDaDDnDDSsGaDDaDaDDa 
□□■□■□■■CDOQDDKDDDDDnaaaDKaDDaDaaaasosBQDDaDQDD 
mamuDmaaaaaaaatiKaaaaaaaaDxaacDGaaaaaxaaaoaoa 
□■□□■□■■□□□□□□□□^□□□□□□□□□KXDDaaaDDaaxuaoaDD 
■□■■□□■□aDDDDDDQDxnaDDDQricraajiaaaDDaDDDxxDaaa 

■■OBOBDaDDDODDDDDDJCJCaDDDDDDDDXDDDDDDDDOaXDDa 

□□■□■■□■□□□□□□□□□□□□^□□□□□□□□□xstaaDDaQaDDxaa 

■■□■□□■□□□□□□□□□DDaaQKaDOaDDDDDDKaDDaaaQDDKM 

□□□□□□□□□□□□□□□□□□□□DQCDQaaaDaDDaDDDODDDQaQD 

ODDaaDoaaaaooaaDaaoaaaaaaaaaaaaaaaaaaaoaaooa 
DDDDnDaaoDaaaaaonaaaaoaaoaDaaaaaaaaaoaaDaDaa 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□CDDQDDacDnDQDDD 

^□□□□□□□□□□□□□■■□■■■□■□□□■□□■■□□■□□□■□■■■oaa 
nmaaaaooaaaamaoamammammmaammnmDammaDomaamomu 
□□^□□□□□□□□□□■■■□■□□■□□□■■□□■□■■□□■■■□■■Daaa 

□□□^□□□□□□□□□□■■□■■■□■□□□■□□■■□□■□□□■□■■■OBa 
□□{^□^□□□□□□□■■□□■□□□■□■■■□■■□□■■□■■■□■□□□■aa 
OBcaQmaaaaaamammaammmaumamanammmcimaomaaommaa 
□□□□□□■DDaQaaaaoHBDaaHoaaaMHHaaoaaHaaaBHaoHB 
□□^□□□^□□□□□□■□□■■□□□■□□■□■■■□□□■□■■□■■■□□■a 
□□□□aaanaaaoHHaaHnaaHOHHHaBHDaMaDMaHGBGDaBaa 
BoaDaaDDoaaaaaHaDaBHDBaoDHDOHaacHQaaaaanDHs 
□nDaDaoDaDagaaDaaDBanHaBODaaDaaaaaaaaHaaaaaB 

□^□□□□□□□□□□■□□□■(^■■□■■■□□■■□■□□■■□□□■□□■□■B 

□ancaaoaDGoaaaaMGaQaaaoaBaDDaoBaaoBaacaaoaaa 
□QDSGPDGaanGGGBaaaaaaaaDGaaaaacaBaaoaaaaaaaa 
aaGDfflBGacaGGaBDaaaDQBGaBacaaaQaaGBBaDBGDGaGG 
□aaQfflaGOGaGaaaanBGGGBCBBBGBBGGaBOBBBQanDDBCD 

aQCQDaGaGaQaBnBBOaBBaaBBDBDGGBBBBBQaBDDaBBQG 

□QaQGGsaGaaGQBDDBaaacaQDBaBaBQaaBQaaDBaaaaBB 

□OGCGGGSOGGaBBaGBGaaBQBBBnBBaGBBCBaaaaQGGBDa 
□QQDaaaaGaGGBBGDBDaDBOBBBOBBaDBBaBBBGBaaGBGG 
BGaGDaaGaGQGDGBBGBBBQBOaGBGGBBQDBGaaBaBBBOBB 
□■GGGGGGGDDGBGOaBGBBQBBBGaBBaBaaBBQaaBOGBQBB 
□QMGQaaaGaGOaBBBGBGGBaaDBBGQBDBBaGBBBDBBDBGa 
□□BCDaaaGGGDDBBBaBaCBaGGBBGaBQBBaGBBBDBBOBGa 

□aaHaoaDaaGGaoBBGBBBGBaaGBaaBBaaBaaaBGBBBaBB 

DQQgfflGGGOaQDBBaaBGQOBGBBaaBBGGBBGBBBDBGaaBDQ 
□gggGRDQGGgGBGBBDGBBBQBBQBGaGBBBaBQDBaaaBBaa 
□GQDaSGDaOODBGBBaGBBBDBBaBGaGBBBaBQGBGDGBBaQ 
DOGDGDSGGaaGGBGCIBBGGGBGGBQBBBGgGBaBBOBBBGGBa 

□ggDoooBacaGBBGGBaaDBaBBBaBBGGBBDBBBaBaaDBaa 

□aDDQGaDGQGGQaGGaGaGGDQDaQGDGaGGaaaQaoaQuQDG 

□CaGGQQGDaaGGODaGGaGDaOaGaQaaDDDGDaaGDGGGDGG 

QggDaaaGQaQDGQGGacGGGaaaaaGGGGGGaaQDaaGGGGaQ 

□gGGGaGaaDGGaGGGGGaaaOGGGGGGGGaGGOOaGaGGGaGQ 
HOGGaaaGGDGaaGBBGBaBGBGGCBaGBBaGBaaGBGBBBGaB 
□ffiaGGGGaaDGGBGaGBGBBQBaaGDaaGBGGBBDaGBGGBaBB 

□gsaDaDGDGGGGBBaoaGGBGGGBaGaaGBaGGBBBoaaGBaa 

□ganGGGGaOGGGOBBGBBaCaGDGBGGaBOaaGGaBGBBaGBB 

□gaGaaaGGGGaBBGGaaoGaGflBBQaBnGBBDBaBGBGOGBOQ 

□gGaGSGaDGGaBGBBGCBBBGBBaaaOGaaBGBGGBGGGBBGG 

pQgggcaGDGGanBaQBBagDBaGBGBaaGQaBDBBGBBBaGBB 
QaaGaoasiGaoaBBaoBGaaBaaaBDBBGGBBOBBBaaGGaaao 

Fig.  1091. 


GaGBaaBBGaQORaQGQGGQGCKHGGaQGGacaKDaaaapgggg 
aaBGDDBBGGGoassaaGGaGGGaaKaanaaaGGGseKGGGDDggg 
aGaaGBBaGOGGGGXKGaGGGGQoaxDaaGaGaDGGRgGagggg 
BGBaaGaaGGGaaaGascaGaGaaDDcxxaoGnaGaGGSGDgggg 
BGDaaaaBaaaaDQQaGxGGaaaGnnaaxGCiaDGGGaassaggQ 
QBBQBBaaaaaaGDaGaDJ^xGaaQQGQGGXnaGQGGoaaGsioag 
BBDaaaaaDaaaEiGaGDGGaxGaGDanGaGxxDaaGGaQnQSiGa 
aBaaBaoaaaaDaoGGGGGGa»GQGQDGaamxGQGGDaaaa8H 
GauaDaDDCGGaaaaoGGaQGGGGGaaaaDDaaGCGGaGaaaag 
oQOGaaaaaQQaGGGaaDGaGGaGGGDDaDDGaaGaaGGQaQDg 
ooaaGGpGGGaGGGaaaaGaGGDaGnaaaaaGaQGGGGCGGGGO 
QaGGQQiDaaGGaGGGQGGGGGoaGGQaGaaaGaGGaGGacaaGQ 
BaDGGGaQGaoGaGaaBBaGBiGGGGBBaaBBaaaGaaaaDBBB 

MGaDGGaGaDGGGGaaBBaaBBOGGCBBBaBBBaaGGBBBaBBB 

GSDDnaccGaaGaBGaaQBBBBGGBDCjaaBBBBOBBGaaaBBBB 

GGBaGDQGGGQaaBBBBGBBGGGGBBBBaBauaGBBBBaOBGQa 
aGCSaGOQGGQaBDBBBQaGaBBBaBBBaaQGBBQaBBGQGaBB 
QGaBGGGGaaaDBGBBBGaGCBBBQBBBDaaGBBGaBBGGGaBB 
GGGCaiGGGGDaaBaaaGBBBaBBBGQaGBBGGBBaGGDBBllGBB 
aDaaaHaGQGODGaBBDBBBBGGGaBaGBBBBaDGQBGBBBBPg 
CaGaGDBGGaDGBBBBQGGGBGBBBBQQGGBBGBBBBGGaGBQD 
GGDGGQilQaDGaBBBBaaGCBGBBBBQaGaBBGBBBBGQGaBaa 
GOGGDGGilQOOQBBQGBBGGGGBBBOBBBaOGCBBBGBBBaGOO 
WDGaaaGQGGGGaGaaBBQGBBGGnGBBBGBBBaQaGBBBaBBB 
 GGBBBB 


affiGGQaGGGGGGaBaGGai 


IGGBGaGDi 


■BGGGi: 


GQaaGGanGGGGQBBBBGBBGGnGl  

GDGHGaaaaaaQBGBBBGQaaBBBGBBBGGaGBBaGBBaGaGi- 

aGGQWGaGQGaaBDGGCBBBDBBBGaDGBBOCBBQaGGBBBGBB 

GGGGfflnaGaGGGBaGGOBBBaBBBaaacBBaaBBaaaGBBBGBB 
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Fig.  1092. 
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Fig.  1093. 
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From  this  draft  the  completed  pattern,  shown  at 
the  right  of  the  figure  is  obtained  by  a  similar  rear- 
rangement of  the  picks. 

Fig.  1091   8  shafts 

Fig.  1092    8  shafts 

Fig.  1093    10  shafts 

Fig.  1094   8  shafts 


nnninHDnnDDDDBDanBBQDDDBDDaBDBBlBDnaOBaBBBDBBaBaDBBjl 
□□DOyDDHDDDHBSHHaBBDDDBDBBBGOBBBBQBBBDBOOODBBBBDBgag 
□□□□□ffiDDaDmOBBBBaOBBBOiaDDBBQDQDBDDaBaBBBBaggaBDBB^ 
□□□□□□^□□□□CBDBBBaBaQDaBBBBDBaDDBDaDQBBDaDBpBBBDaBBB 
DQnHnDaHnmdBOBBBDBaDDaBBBBDBDDDBDQDaBBDDQBOBHBDgBBB 
□□□□□aBDDaDoSaBBBDBGDDOBBBBDBDDaBOOODBBOnnBaBBBDDBBpi 
□□□□□□□sHDDODBSaaBQBBBBQDDOBaBBBCBBBBDDBBBQBDQDBBDDa 
■□□□DDDDDQaDDBBBBaBnDGBaDDDBBaQOBaBBBQDSBBBM 
nsHnODanODDOBDDDDBDBBBDBBBBDDBBBDBDODBBQDaDBDgCBQBBB 
nlanHDOmDHDBQDDOBaBBBQBBBBDDBBBQBDQQBBnDDDBDDpBgBBB 
OffiDHDnDDQOaOBaODDBaBBBapBBnaDBBBCBDOOBBUDaDBDQDBDBB 
□□^□□□□□□□□□BDBBBDDBBBBdBBBQBDDDDBBBBDBDODBgagDM 
□□□•□□□□□□□□aBaaDBBQDQDBDDQBgBBBBpggDBgBBBDB^ 
HHHQyQOgBDDDBpDDQBBDDDBDBBBDnBBBBDB^ 


B8S§iHH§HHHHSHbHHBSHHaSDSSSH^SBSBgB.5BQBgbm 

□□□DBDffiSQoaDBSBBBnBDSaDBBBBgBgggBggaDBBDa 
□□DDODaBDonaDBaaaHaBBBBQDQDlaBBBDBBBBgQBBBgBgagBBgga 

BOnnaaniDDDDnBODDBDBBBBQaDDBDBBBDBBBBDiaBBBDiDpgBBpgg 
nnnDnDDBnaaDOBQDnBaBBBBaDaDBDBBBDBBBBDDBBBOBaDCBBDga 
BoBHoDanDnDOnBBBBSBDSdBQDDDBBDDDBaaBBanBBBBaBM 

nanaHaanDaDDBDSQDBDBBBDlBBBQDBBBaBaDaBBDDDDBoggsgB" 

naKDHanaDaDDBDBBBaDBBBBSBBBDBDODQBBBBDBDnDBppppBBppa 
nnlnnDDDDDOaBOBBBQDBBBBQBBBDHDDDDBBBBOBDDDBBDDDBBgQa 

nninnnnnnDnaBQBBBDDBBBBaBBBDBODDoaBBBaBaDaBaaDCiBBgm 

□□□SmDDaDDnDBS"5BBg55"BDggBpBBBBagD^ 

BBSBgSRBSBBBggggggggggSgggggggggggggggggggSggSRSgSgS 

nDnnninHQaDDHBBBBDDBBBDBDDDBBDODDBDaQBDBBBBDDDDBgBBB 
nnnnniDadnHDOBBBBaOBBBOBDDDBBaDDDBDaaBDBBiBDDaaBgBM 
□□□□□□ffioHHaaBDBSBHBSDOOBBBBaBQCOBGDDaBBaDDBaBBBggBB 
□□□□□□□yaaHnDBSSSBDBBBBnDQDBOBBBDBBBBpaBBB 

□□□^□□□□□□□□□□□□□□□□□□□oaoDDaDQDaDppggagpgpgggggaggo 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ogaggpggpggpgpppda 
□DDDHaHDDOOQaanaaDDnDDaDDDaaDDDDDappngpgggggggppggga 


□DDDSanDDOOQaanaaDDnDDaDDDaaDDDDDappnnpgngaDDDppuuLJLj 

§S8BS88BSgBg8g£ggBgBBSgSB8SggSSgg§gggiggggBgg^^ 
gggBBSeBBBBBSgggggSHSSgKZSggggeSgg^SBSRggBS^^^^ 

DDafflDaoBaaDDDBDDaBlDDoaBDDaBpBBBBggggBgBipgBBBBD 
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Fig.  1094. 


CREPE  BY  INTERLOCKING  A  WEAVE  WITH  ITS  REVERSE 

This  method  consists  in  transferring  the  ground 
weave  to  a  draft  in  which  one  or  more  warp  threads 
are  left  blank  at  fixed  intervals,  the  ground  weave 
being  sketched  on  the  others.  The  blank  threads  are 
then  filled  in  by  inserting  risers  where  sinkers  are  found 
at  one  side.    If  the  blank  threads  are  single,  each  one 
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is  drafted  to  break  with  the  thread  either  to  the  right 
or  left.  In  Figs.  1096  and  1098  the  break  is  made 
with  the  thread  at  the  left.  The  ground  weaves  for 
Figs.  1096  and  1098  are  shown  at  Figs.  1095  and  1097. 

If  the  blank  threads  occur  in  pairs,  the  left-hand 
thread  of  each  pair  breaks  with  the  regular  thread  at 
the  left  and  the  right-hand  thread  breaks  with  the 
regular  thread  at  the  right,  Figs.  1100  and  1102.  The 
ground  weaves  for  Figs.  1100  and  1102  are  shown  at 
Figs.  1099  and  1101. 


CREPE  BY  INTERLOCKING  TWO  WEAVES 

Crepe  effects  can  be  obtained  by  interlocking  two 
weaves.  Fig.  1105  is  the  weave  obtained  by  inter- 
locking a  twill,  Fig.  1103,  and  a  crepe,  Fig.  1104. 
Fig.  1108  is  derived  from  two  crepe  weaves.  Figs.  1106 


Fig.  1095. 
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Fig.  1096. 


Fig.  1097. 
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Fig.  1098. 


Fig.  1099. 
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Fig.  1100. 


Fig. 1101. 
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Fig.  1102. 


Fig.  1103.    Fig.  1104. 
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Fig.  1105. 


Fig.  1106.    Fig.  1107. 
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Fig.  1108. 
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and  1107,  Other  examples  will  be  found  under  the 
head  of  Interlocking  Weaves. 

RIB  CREPE 

This  form  of  crepe  weave  results  from  the  removal  of 
single  points  at  regular  intervals  from  a  ^ — ^  or  ^ — 3 
rib  weave.  When  the  riser  is  removed  the  filling  floats 
over  three  warp  threads,  Figs.  1109  to  1115. 

Fig.  1109-   8x8 

Fig.  1110   12  X  12 

Fig.  nil   12  X  12 

Fig.  1112  •   .  14  X  12 

Fig.  1113   6  X  12 

Fig.  1114   12  X  12 

Fig.  1115  .  "   16  X  16 


CREPE   WEAVES  BY 


DRAFTING 
ANOTHER 


ONE  WEAVE  OVER 


Crepe  effects  can  be  obtained  by  superimposing  one 
weave  on  another  in  the  same  draft.  A  weave  is 
first  sketched  and  then  another  is  drafted  over  it 
without  removing  any  of  the  risers  of  the  first.  For 
example,  one  twill  is  set  over  another,  the  two  twills 
running  in  opposite  directions.    Or  a  satin  may  be 


Fig.  1109. 
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Fig.  1110. 
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Fig.  1111. 
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Fig.  1112. 

GBGBGaGaGDGaGV 

DaGOGaaaGBGBGa 
BoaaGGaaGaaGBa 

.aOGaBGBGBGBGaa 

aGBGBQDGaaGGaa 

GBGaGaGGGBOGGB 

□BGaoaGaGBGaGB 
GaaaoaGBaGGBaci 
□□aaGGBaaGBGaa 
BGaaaoaGBGaGSa 

BaGaBGGGBaaGBGi 

□aaaaaGBGaGGGB 

GBGaGBGaGGGBGa 

□BGQGBaBGeGBGa 

aaaaGGBoaaaGBG 

POGGaQBOBOBGaa 


SaDGOBOaGGQMOBGO 
□BGGQBGaaGQaaaa 
■goGBOBGGGBOaada 
-.□□aaBGaaaaioGGBp 
□□QBDaoogaoBGaaB: 
OBQoaBGBDaaaQBQo. 
OBaaGGaaDBDGGBGa 

■□□□aaBGGGBGBGaO 
□□BGBGGGBGBGGGBO 
■□BQGGBOBGOGBGBa 

□■□BaGGBGaaoGBGa 

□□□BaaGGGBGaGGOB 
■□□GBDBGGGBQaGg; 


Fig.  1113. 


□BGaGGGaaaGBGBdB 
BGaGGQaaaGBGBGaQ 

aGBaaBaaBGaaQDag 
.□GQaaBaaaBGaaGGB 

GaGBGiGGGBGBGBaB 
-BGaGGGaGBGaGBa 

QBaaGBGaGGGBGaal 

GBGBGaGBGGGBGB 
 GGOBGBGBQBaBDq 

■□ggbqbgbgbgbqgB 
■gbgbgbggg  

DBdBGBGI  

GBGBGGGI  

BGflGGGBGBDBGBGaO 
□GBGBGBGBGBGGGCD 
□□GaGBQBGBGBGGGB 


Gai 


I 

Fig.  1114. 


□GBGBGaaaaDaaaad 

aBGaGaGBGGGBGBGa 
OBGBGGGBGBGGGBGB 
BGBOBaGGBGBaOGBQ 
BGBaGGBGBGBQBGOg 

□bgggbobgbgbgggB 

aGGBGBGGGBGBGBGB, 
BQGGBGBQOGBGBOBd 
BGBOBGGGBGBGGOB^ 
CBGBGSGBGBGGQBQft 
□BGBGBGBGGGBGBaal 
OGr  


DDC  ^  

QBGOGBGlGBGaGGaa 

noBGpaBDBGBaaGoa 


Fig.  1115. 


216 


A  HANDBOOK  OF  WEAVES 


sketched  on  a  satin,  the  two  weaves  having  a  different 
number  of  threads.  This  method  is  used  but  httle 
owing  to  the  small  number  of  good  effects  obtainable. 


Fig.  1116   8 

Fig.  1117   8 

Fig.  1118                                               .  8 

Fig.  1119   8 

Fig.  1120   12 

Fig.  1121   12 

Fig.  1122  .12 

Fig.  1123   12 

Fig.  1124   12 

Fig.  1125   16 


/ 


Fig. 1116. 

Ill 

1     1  3 


■□■□■□□□■□■□■Doa 
□■□■□□□■□■□■□□□a 
■aaoaDBOBDaaaaaa 
□aGaoaaaoauaaaaa 
BaoQanaaaaaaaoaa 
□□□aaiaaaacaaaaa 

BDaoBoaaaoaaaaaa 
aoaaaDBDaoaoaaa 
-BDaoaaaaaaaaaaaa 
□aaaaoaaDaaaaDDa 
aoaaaoaaaaaaaaaa 
□■□aoaaaaaaacaaa 
BoaaaaaoaDaaaaaa 
□□□aoaaaooDaoaDa 
aaaaaaBnaaBoaaaa 
aaaaaaaBaaaaaaaa 


X  8 
X  8 
X  8 
X  8 
X  12 
X  12 
X  12 
X  12 
X  12 
X  16 


Fig.  1117. 
11       V  1 


2  2^3 

aaoaaana'aaaaaaag 
BDQaaaaoaoaaaaad 
aaBaDaaBcaaaaaaa 

SaaaaaaacaaaBDaa 
uaaoaoaagaaaaoa 
.■caaagoaaaaaaoDa 
□aciaDiiQaaaaaaaD 
■□aaaaaaaaaaoaaa 
-roBoaaaoaaaQaaoog 

gaaBBaaaaaaiaaaa 
BaaaaaaaBBDaBaB 

giaaaDBaaaaoaaaa 
aaBaBaaaQaaaaaB 
.□aDaaaaaaaDaaaa 


/      1     5  ^ 


vaaaaaaaaanDBaaa 
BBaDaaBaaaaaaaaD 
'□□BDaaaaaaaoaaaa 
□□□aaaBaaaaaaaBB 
BDaaaaacaaaaBaaa 
OBaDBaaoaaaaaaaa 
aaaBDaaoaaaaaDaa 
BDaBgDOBaDBBDaaa 
-aaaaiaDaaaDDaaaa 
aBDaaBaDBBaaaaaa 
'aar.aoBBBaDBaaaBB 

gauBaaaaaaoaaoaa 
□□■BBaaaaaBBBaa 
OBadaaaaaaaaaaaa 
GBaaaaagaaaaDaaa 
BaBBaaaBBaaaaaoa 


I 

Fig.  1118. 
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The  formulas  for  the  two  twills,  with  slanting  lines 
to  indicate  the  direction  of  the  twill  line,  are  shown 
above  each  combination  weave.  Figs.  1116  to  1125. 


CREPE  WEAVES   BY  DRAFTING  A   WEAVE  IN  FOUR 

SQUARES 

This  method  consists  in  drafting  a  weave  on  alter- 
nate warp  and  filling  threads,  then  turning  the  founda- 
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tion  weave  draft  quarter  way  around  and  transferring 
it  in  this  position  to  alternate  warp  and  filling  threads 
of  a  new  draft,  repeating  the  process  for  each  of  the 
other  two  positions. 

Each  of  the  two  sets  of  alternate  warp  and  filling 
threads  receives  two  of  the  transferred  weaves.  This 
method  is  illustrated  at  Figs.  1126  to  1130.  Fig.  1130 
is  the  completed  crepe  weave  derived  from  a  ^ — ^  twill. 

The  twill  is  transferred  to  the  first  set  of  alternate 
warp  and  filling  threads  of  the  draft,  Fig.  1126. 
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Fig.  1125. 


The  4-leaf  twill  is  next  turned  one-quarter  way  round 
and  transferred  in  this  position,  to  the  second  set  of 
alternate  warp  and  fiUing  threads  of  Fig.  1127. 

Another  quarter  turn  and  a  transfer  gives  the  twill 
shown  at  Fig.  1128. 

The  twill  is  again  turned  one-quarter  way  around 
and  transferred  to  Fig.  1129. 

These  four  transfers  are  shown  on  four  separate 
drafts,  Figs.  1126,  1127,  1128  and  1129,  for  the  sake  of 
clearness.  They  are  in  fact  transferred  to  the  same 
draft,  making  the  crepe  weave  shown  at  Fig.  1130. 
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The  operation  is  made  easier  by  using  ink  of  a  differ- 
ent color  for  each  transfer. 

Other  examples  of  this  method  are  shown  at  Figs. 
1132,  1134  and  1136,  which  are  derived  from  Figs.  1131, 
1133  and  1135  respectively. 

A  variation  of  the  method  consists  in  reversing 
the  ground  weave  for  two  of  the  transfers,  making  the 
sinkers  risers. 

This  completes  the  study  of  crepe  weaves.  Methods 
for  the  production  of  an  unhmited  number  of  effects 
have  been  described  and  illustrated  by  several  hundred 
weave  patterns.  Designing  these  effects  requires  not 
only  imagination  for  the  conception  of  new  ideas,  but 
also  skill  in  drafting  and  the  ability  to  determine  in 
advance  what  effect  the  weave  will  have  in  the  goods. 
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REFORM  WEAVES  WITH   WARP   THREADS  AL- 
TERNATING ON  FACE  AND  BACK 


A  firmer  texture  is  obtained  when  each  warp  thread 
is  transferred  at  regular  intervals  alternately  to  the 
face  and  back.    The  threads  when  on  the  face  may 
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Fig.  1148. 


be  woven  with  a  twill,  satin  or  other  weave,  while 
they  float  under  the  filling  when  on  the  back.  These 
are  sometimes  called  reform  weaves. 

The  advantage  of  such  a  method  as  compared  with 
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the  use  of  separate  sets  of  threads  for  the  face  and 
back  warp  are : 

1.  Greater  durabihty. 

2.  Uniform  take-up. 

3.  Imperfections  in  the  yarn  are  less  apparent. 
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Reform  weaves  were  used  at  first  for  ladies'  dress 
goods,  vestings  and  similar  fabrics,  but  frequently  in 
the  reverse  order,  that  is,  with  the  warp  floating  on 
the  face  and  stitched  on  the  back.  In  recent  years 
they  have  also  been  used  for  men's  wear  worsteds. 

Each  thread  passes  to  the  face  and  back  at  regular 
intervals.  When  warp  threads  1,  3,  5,  7,  etc.,  form  a 
face  twill,  threads  2,  4,  6,  8,  etc.,  float  on  the  back; 
when  threads  2,  4,  6,  8,  etc.,  form  the  face  twill,  threads 
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1,  3,  5,  7,  etc.,  float  on  the  back.  As  a  result  of  this 
arrangement,  two  adjacent  warp  threads  are  required 
for  each  thread  hne  of  the  weave  on  the  face. 

Following  are  the  rules  for  constructing  the  weaves 
of  this  class : 

REFORM  WEAVES  IN  WHICH  THE  WARP  IS  1  FACE  1  BACK 

1.  If  the  weave  is  an  ordinary  twill  in  which  the 
twill  line  rises  one  pick  at  each  thread,  the  number  of 
threads  in  the  pattern  is  either  one  more  or  one  less 
than  double  the  number  in  the  ground  weave.  Thus, 
for  an  8-shaft  twill,  15  or  17  threads  are  required. 
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Fig.  1165. 
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Fig.  1162. 
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Fig.  1164. 
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Fig.  1166. 


A  twill  is  first  marked  on  threads  1,  3,  5,  7,  etc. 

If  the  weave  pattern  covers  one  less  than  double 
the  number  of  threads  in  the  ground  weave,  the  second 
twill  is  placed  on  threads  2,  4,  6,  8,  etc.,  as  far  above 
the  twill  of  the  adjacent  thread  as  there  are  threads 
in  the  ground  weave.  Examples  are  shown  at  Figs. 
1138,  1140  and  1142,  the  ground  weaves  being  given 
at  Figs.  1137,  1139  and  1141  respectively. 

Fig.  1138  is  a  reform  weave  made  by  drafting  a 
4-leaf  twill.  Fig.  1137,  on  7  threads,  the  twill  Hne  rising 
4  picks  at  every  warp  thread.  Fig.  1140  is  a  6-leaf 
twill,  Fig.  1139,  drafted  on  11  threads,  the  twill  line 
rising  6  picks  at  a  time.    Fig.  1142  is  an  8-leaf  twill, 
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Fig.  1141,  drafted  on  15  threads,  the  twill  line  rising 
8  picks  at  each  warp  thread. 

If  the  weave  pattern  contains  one  more  than  double 
the  number  of  threads  in  the  ground  weave,  the  second 
twill  is  placed  one  more  than  the  number  of  threads  in 
the  ground  weave  above  the  twill  on  the  adjacent 
thread : 

For  a  4-leaf  twill  on  9  threads,  5  picks  higher.  Figs. 
1143  and  1144; 

For  a  6-leaf  twill  on  13  threads,  7  picks  higher.  Figs. 
1145  and  1146; 

For  an  8-leaf  twill  on  17  threads,  9  picks  higher, 
Figs.  1147  and  1148. 

2.  If  each  warp  thread  is  brought  to  the  face  to 
form  two  twill  hues  while  the  adjacent  thread  is  float- 
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Fig.  1168. 
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Fig.  1170. 
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Fig.  1172. 
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Fig.  1174. 


Fig.  1175. 
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Fig.  1177. 
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Fig.  1176. 
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Fig.  1180. 
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ing  on  the  back,  the  threads  in  the  pattern  must  num- 
ber one  less  or  one  more  than  four  times  the  number  in 
the  ground  weave ;  for  a  4-leaf  twill,  15  or  17  threads ; 
for  a  6-leaf  twill,  23  or  25  threads. 

If  there  is  one  thread  less  than  four  times  the  ground 
weave,  the  twill  on  the  adjacent  thread  is  placed  twice 
as  many  picks  above  the  corresponding  twill  on  the 
preceding  thread  as  there  are  threads  in  the  ground 
weave : 

For  a  3-leaf  twill  on  11  threads,  6  picks  higher, 
Figs.  1149  and  1150; 

For  a  4-leaf  twill  on  15  threads,  8  picks  higher, 
Figs.  1151  and  1152; 
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Fig. 1183. 
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Fig.  1185. 
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Fig.  1182. 


Fig. 1184. 


Fig. 1186. 


For  a  5-leaf  twill  on  19  threads,  10  picks  higher. 
Figs.  1153  and  1154. 

If  the  reform  weave  covers  one  thread  more  than 
four  times  the  number  of  threads  in  the  ground  weave, 
the  twill  on  each  thread  is  placed  one  more  than  double 
the  number  of  threads  in  the  ground  weave  above  the 
corresponding  twill  on  the  preceding  thread. 

For  a  3-leaf  twill  on  13  threads,  7  picks  higher. 
Figs.  1155  and  1156; 

For  a  4-leaf  twill  on  17  threads,  9  picks  higher. 
Figs.  1157  and  1158; 

For  a  5-leaf  twill  on  21  threads,  11  picks  higher, 
Figs.  1159  and  1160. 

3.  For  satin  weaves  in  which  the  rising  number  is  2 
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(for  example,  5  or  7  shaft  satins),  likewise  for  steep 
twills  in  which  the  twill  on  each  warp  thread  rises  two 
filling  threads  above  the  twill  on  the  preceding  warp 
thread,  the  number  of  threads  in  the  reform  weave  is 
either  2  more  or  2  less  than  double  the  number  of 
threads  in  the  ground  weave;  thus,  for  a  7-shaft 
ground  weave,  12  or  16  threads,  instead  of  14  threads. 

If  the  reform  weave  has  two  threads  less  than  double 
the  number  of  threads  in  the  ground  weave,  the  twill 
is  raised  on  each  warp  thread  as  far  above  the  twill  of 
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Fig.  1192. 


the  preceding  warp  thread  as  there  are  threads  in  the 
ground  weave : 

For  a  7-shaft  weave  on  12  threads,  7  picks  higher, 
Figs.  1161  and  1162; 

For  a  9-shaft  weave  on  16  threads,  9  picks  higher, 
Figs.  1163  and  1164; 

For  a  steep  twill  with  5  threads  and  10  picks  on  a 
reform  weave  with  9  threads  and  18  picks,  10  picks 
higher.  Figs.  1165  and  1166. 

If  the  reform  weave  has  two  threads  more  than 
double  the  number  of  threads  in  the  ground  weave, 
the  twill  is  set  two  picks  more  than  the  number  of 
threads  in  the  ground  weave  above  the  twill  on  the 
preceding  thread : 

For  a  5-leaf  satin  on  12  threads,  7  picks  higher, 
Figs.  1167  and  1168; 
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For  a  7-leaf  satin  on  16  threads,  9  picks  higher, 
Figs.  1169  and  1170; 

For  a  steep  twill  with  4  threads  and  8  picks,  on  a 
reform  weave  with  9  threads  and  18  picks,  10  picks 
higher,  Figs.  1171  and  1172. 
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Fig.  1194. 
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Fig.  1200. 


4.  If  each  warp  thread  of  a  satin  weave  is  brought 
to  the  face  twice  in  succession  before  the  adjacent 
thread  is  raised,  the  reform  weave  will  cover  either  two 
threads  less  or  two  more  than  four  times  the  number  of 
threads  in  the  ground  weave : 
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A  5-shaft  ground  weave  will  cover  18  or  22  threads 
in  the  reform  weave. 

If  the  reform  weave  has  two  less  than  four  times  the 
number  of  threads  in  the  ground  weave,  the  twill  is 
raised  at  each  warp  thread  twice  as  many  picks  as 
there  are  threads  in  the  ground  weave : 

For  a  5-leaf  satin  on  18  threads,  10  picks  higher, 
Figs.  1173  and  1174. 

If  the  reform  weave  has  two  more  than  four  times 
the  number  of  threads  in  the  ground  weave,  the  twill 


Fig.  1201. 
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Fig.  1205. 
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Fig.  1202. 

Fig.  1204. 

■  Fig.  1206. 

is  raised  at  each  warp  thread  two  more  than  double  the 
number  of  threads  in  the  ground  weave : 

For  a  5-leaf  satin  on  22  threads,  12  picks  higher, 
Figs.  1175  and  1176. 

5.  For  ground  weaves  in  which  the  rising  number 
is  3,  such  as  an  8-  or  a  10-shaft  satin,  the  threads  in 
the  reform  weave  number  three  more  or  three  less 
than  double  the  number  of  threads  in  the  ground 
weave.  Thus  an  8-shaft  ground  weave  would  have 
either  13  or  19  threads  in  the  reform  weave. 

For  an  8-shaft  steep  twill  of  this  kind  on  13  threads, 
the  rising  number  in  the  reform  weave  is  8,  equal  to 
the  number  of  threads  in  the  ground  weave,  Figs.  1177 
and  1178. 

For  the  same  8-shaft  steep  twill  on  19  threads,  the 
rising  number  in  the  reform  weave  is  11,  which  is  3 


REFORM  WEAVES 


227 


more  than  the  number  of  threads  in  the  ground  weave, 
Figs.  1179  and  1180. 

Where  the  warp  threads  float  for  a  considerable  dis- 
tance on  the  back,  they  are  frequently  stitched  by 
raising  a  warp  thread  over  1  pick,  at  a  point  where 
there  is  a  raised  thread  at  each  side  of  the  stitched 
thread. 
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Fig.  1211. 
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Fig.  1208. 
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Fig.  1210. 
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Fig.  1212. 


REFORM  WEAVES  WITH  TWO  THREADS  ON  THE  FACE 
FOR  ONE  ON  THE  BACK 

To  make  the  face  closer,  reform  weaves  are  some- 
times arranged  to  bring  two  threads  to  the  face  for 
each  one  on  the  back.  They  are  constructed  according 
to  the  following  rules : 

1.  The  pattern  covers  either  one  more  or  one  less 
than  three  times  the  number  of  threads  in  the  ground 
weave.    Three  twills  are  thus  formed  in  one  pattern. 

If  the  weave  covers  one  thread  less  than  three  times 
the  ground  weave,  the  rising  number  is  double  the 
number  of  threads  in  the  ground  weave : 

For  a  4-shaft  twill  on  11  threads,  8  picks  higher. 
Figs.  1181  and  1182; 

For  a  5-shaft  twill  on  14  threads,  10  picks  higher. 
Figs.  1183  and  1184; 

For  a  6-shaft  twill  on  17  threads,  12  picks  higher. 
Figs.  1185  and  1186. 
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If  the  threads  in  the  pattern  number  one  more  than 
three  times  those  in  the  ground  weave,  the  rising  num- 
ber is  one  more  than  the  number  of  threads  in  the 
ground  weave. 

For  a  4-shaft  twill  on  13  threads,  5  picks  higher, 
Figs.  1187  and  1188. 

For  a  5-shaft  twill  on  16  threads,  6  picks  higher, 
Figs.  1189  and  1190. 

For  a  6-shaft  twill  on  19  threads,  7  picks  higher, 
Figs.  1191  and  1192. 


Fig. 1213. 

□aaaaaaaoa 
□□aaoaaaao 
aaogoaaaaa 
aaadoaaaDB 
aaaaaaaaDB 
aaDaaaaaaa 


□□□□BBaaaaaoBDDC) 
BaooDBDBDaaaaaaa 
aDaoaaDDaaaoaaoa 
□aaaaaoaoaaaaaBB 
□aaaaaaBDaoDoaaB 
□□aDBOBBaaaaoDOB 

□BOaPOBBaBBOBOBD 

□BBaaaaiaBaBBOBB 
□BBOBaBDaaaBaaBB 
oaaaBaaaaDaDaaaa 

□□□aaoaaDBaBDaoa 

□□□□BQBQBBOBBaDa 
□BDBOaoDBBaBBaBD 

BBOBBDoaaaaBaBBa 
aaaaBDaaaaaDaaaa 
□BOBOBaoBBoaaaBa 
BaaDaBaaaaaaaaaa 
BBaaaaBaanaaaaaa 
BBDaDBoaoaaaaaaa 
BaaaoBBoaanaDBQa 
□□BBOBBaBaaaaaaB 
ODnaaBoaaaaaooaD 
■□aaoaaaBDBBDBaa 

BDBBQODOBaBQBBaB 
BDiBOBaBOaODBBaB 

BaaDBaaBBoaaaBaB 

Fig.  1214. 
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Fig.  1216. 
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Fig.  1218. 


2.  With  2  for  the  rising  number  in  a  steep  twill  or 
satin  weave  forming  the  ground  weave,  the  reform 
pattern  covers  either  two  less  or  two  more  than  three 
times  the  number  of  threads  in  that  weave;  thus,  for 
a  7-shaft  weave,  either  19  or  23  threads. 

If  the  reform  weave  has  two  less  than  three  times 
the  number  of  threads  in  the  ground  weave,  the  rising 
number  in  the  reform  weave  is  double  the  number  of 
threads  in  the  ground  weave : 

For  a  7-shaft  steep  twill  on  19  threads,  14  picks 
higher,  Figs.  1193  and  1194. 

If  the  reform  weave  has  two  more  than  three  times 
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the  number  of  threads  in  the  ground  weave,  the  twill 
on  each  warp  thread  is  set  two  picks  more  than  the 
number  of  threads  in  the  ground  weave  above  the 
corresponding  twill  on  the  preceding  thread: 

For  the  same  7-shaft  steep  twill,  Fig.  1193,  on  23 
threads,  the  twill  rises  9  picks  at  each  thread,  Figs.  1195 
and  1196. 

3.  If  the  ground  weave  is  a  satin  with  3  for  its  riser, 
the  weave  will  cover  three  less  or  three  more  than  three 
times  the  number  of  threads  in  the  ground  weave. 
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Fig.  1221. 
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Fig.  1223. 
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Fig.  1220. 
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Fig.  1222. 
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Fig.  1224. 


If  3  threads  less,  the  riser  of  a  reform  weave  is 
double  the  number  of  threads  in  the  ground  weave. 
Fig.  1198,  rising  16  picks,  is  a  21-thread  reform  weave. 
The  8-shaft  steep  twill,  Fig.  1197,  is  the  ground  weave. 

If  3  threads  more,  the  riser  of  the  reform  weave  is 
3  more  than  the  number  of  threads  in  the  base  weave. 
Fig.  1200,  rising  11  picks,  is  a  27-thread  reform  weave 
with  the  same  8-shaft  steep  twill.  Fig.  1197,  as  a  base. 
Fig.  1199. 

Reform  weaves  can  be  so  constructed  that  each  thread 
forms  three  or  four  twills  before  passing  to  the  back. 

Figs.  1201  to  1230  illustrate  additional  forms  of 
these  weaves. 
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Fig. 

1201, 

8-thread  weave 

on 

13  threads, 

Fig. 

1202. 

Fig. 

1203, 

9-thread  weave 

on 

13  threads, 

Fig. 

1204. 

Fig. 

1205, 

10-thread  weave 

on 

17  threads. 

Fig. 

1206. 

Fig. 

1207, 

10- thread  weave 

on 

17  threads. 

Fig. 

1208. 

Fig. 

1209, 

10-thread  weave 

on 

17  threads. 

Fig. 

1210. 

Fig. 

1211, 

12-thread  weave 

on 

19  threads. 

Fig. 

1212. 
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Fig. 1226. 


Fig.  1225. 
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Fig.  1228. 


Fig.  1229. 
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Fig.  1230. 


Fig.  1213,  10-thread  weave  on  13  X  26  threads.  Fig. 
1214. 

Fig.  1215,  10-thread  w^eave  on  13  X  26  threads^ 
Fig.  1216. 

Fig.  1217,  8-thread  weave  on  15  x  30  threads. 
Fig.  1218. 

Fig.  1219,  14-thread  weave  on  23  threads.  Fig.  1220. 
Fig.  1221,  12-thread  weave  on  22  threads,  Fig.  1222. 
Fig.  1223,  13-thread  weave  on  21  threads.  Fig.  1224. 
Fig.  1225,  10  X  15-thread  weave  on  13  x  39  threads, 
Fig.  1226. 

Fig.  1227,  11-thread  weave  on  18  threads.  Fig.  1228. 
Fig.  1229,  12-thread  weave  on  19  threads.  Fig.  1230. 


REFORM  WEAVES  WITH  STUFFING  PICKS 

It  is  frequently  necessary  to  increase  the  weight  of 
cloths  made  with  reform  weaves  by  introducing  extra 
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filling  threads,  called  stuffing  picks,  which  do  not  show 
on  either  side  of  the  fabric.  When  the  stuffing  pick 
is  inserted  those  threads 


Fig.  1231. 


□□□□■■GOOaOCB 

GDBCBoaacBBaa 

Bmmaaaamamaaa 
■□□DQUBODDOB 

aaoCMaBaaQQBM 

OBDHQOaDBBpaD 
BBDDDDBDBaCDO 
BQODaBBDGOQBg 

SnDBOBDaaDBBd 
DBBDQDDBQBDa 

BawuDGaammaaaa 
□□□□aoBaoaoB 


are  raised  which  float  on 
the  face  before  and  after 
that  pick,  while  those 
threads  are  lowered  which 
at  that  point  are  floating 
on  the  back.  This  con- 
struction is  illustrated  at 
Fig.  1232,  which  shows 
a  stuffing  pick  inserted 
after  every  third  pick  of 
Fig.  1231.  As  there  are 
13  threads  in  the  pattern 
at  Fig.  1231,  two  of  these 
patterns  are  required  for 
the  weave  at  Fig.  1232,  making  with  the  stuffing  picks 
a  total  of  39  picks. 


aai 


■□□I 

BBBBBODBBaDBB 
BaOBMBBBBBaoa 
BBDDBBDnaBBBB 

BBBBaaaaoaaoa 

SaaDDaBBBBBaa 
aBBDaBBOQaaa 
aaaaaaaaaonaB 
BDaBaaDBBBaaa 
BaaaaaaGBBaaB 
aBGOBBaaaaBoa 

BBBQaaBaOBBBB 

aBBBBaaaaaBaa 


Fig.  1233. 
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GBBGpaaaaaaoG 

DBBaBaKBGHaDM 
DBGanOBBOaDDB 

aoDoaDBDaaaBB 

□BaBBDKBGBGBB 

GGGBBaaooBoaa 

□aGBOOGGBBGOa 
BiGQGCBGBGaGQ 

aGGGGBBoaoaaa 
BRoaGBKaBOB  aa 
□□aaGaQGaQaaa 
□GBBGaooaaaoa 

BDBBGBaaSGBBD 

BQBOGDaaaaaDa 
BOOGGBGaaaGQa 

HaaoBaQBBDaaa 


BBaDBsaBGaagB 
BBOOOGaQBDCO 

aaaoGoaaaooGB 

DBBOBoaBcnaoaa 
DGaoaaaGaGGaa 

ODDBaaDGGBOBQ 

GaGBXaSOBBGafS 

DaaaaDDDaaaaa 
■BGPGaaaBDGoa 


QaaaoBGaQGat- 

BORBQMaOBOSXG 

□GBBOoGQaaaGa 

BOBQQOGBBGaaa 

BGBisDMOsiaaBoa 

■□□□GBCBQQOCa 


Fig.  1232. 


WEAVES  IN  WHICH  THE  FILLING  THREADS  ALTERNATE 
ON  FACE  AND  BACK 

These  weaves  are  obtained  by  turning  the  reform 
weaves  already  described  so  as  to  bring  the  side  at  the 
top  of  the  draft,  making  the  risers  sinkers  and  the  sink- 
ers risers.  Fig.  1233  shows  such  a  reform  weave  ob- 
tained by  turning  Fig.  1231,  the  ground  weave  being  a 
4-leaf  twill.  Fig.  1187.  The  object  of  this  construction 
is  to  obtain  a  closer  set  than  is  possible  with  the 
ordinary  single  cloth. 
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Weaves  with  an  extra  set  of  warp  threads  on  the 
back  are  used  for  increasing  the  weight  of  fabrics. 
If  a  face  thread  alternates  with  a  back  in  the  warp, 
the  set  is  called  1  and  1.  If  there  are  2  threads  on  the 
face  to  1  on  the  back,  the  set  is  2  and  1.  If  a  warp 
satin  is  used  for  the  face  and  a  filling  satin  weave  for 
the  back,  the  warp  being  dressed  1  gray,  1  white,  the 
face  of  the  cloth  will  be  gray  and  the  back  white. 

These  weaves  are  not  suitable  for  heavy  woolen 
cloths,  as  the  necessarily  close  set  of  the  warp  makes  it 
difficult  to  form  a  good  shed  with  coarse  woolen  yarn. 
They  can  be  used  for  medium-weight  woolen  fabrics, 
18  to  20  ounces  per  yard,  55  inches  wide,  but  for 
heavier  cloths  a  back  filling  answers  much  better  for 
increasing  the  weight,  as  the  number  of  picks  can  be 
increased  more  easily  than  can  the  threads  in  the  warp, 
and  a  much  closer  face  can  thus  be  obtained. 

The  back  warp  weaves  answer  very  well,  however, 
for  fine  worsted  fabrics  for  men's  wear,  in  which  as 
many  as  10,000  or  12,000  ends  are  sometimes  used  for 
6/4  cloths. 

In  drafting  back  warp  weaves  the  first  rule  to  be 
observed  is  that  the  riser  of  a  back  thread  should  have 
the  face  warp  raised  on  each  side  of  it.  It  is  sometimes 
necessary  to  vary  the  regular  order  of  stitching  the 
back  to  prevent  single  risers  from  coming  next  to  single 
sinkers  and  causing  an  irregularity  in  the  fabric. 

Figs.  1234  to  1260  illustrate  various  forms  of  these 
weaves. 

Fig.  1243  shows  a  3  up  1  down  broken  twill  on  the 
face  with  a  back  warp.  The  warp  is  dressed  1  back 
1  face.    The  back  warp  is  woven  with  a  1  up  3  down 
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broken  twill.  This  makes  the  cloth  the  same  on  both 
back  and  face. 

The  back  and  face  weaves,  Fig.  1234,  must  be  ad- 
justed so  that  no  single  stitcher  of  the  face  warp  comes 
next  to  a  single  stitcher  of  the  back  warp.  This  can 
be  accomphshed  with  only  one  of  the  four  possible  com- 
binations. This  weave  is  used  for  hair-line  effects, 
which  are  obtained  by  a  suitable  arrangement  of  colors 
in  warp  and  fihing  to  make  a  continuous  warp  line. 


Fig.  1234. 

□□■^■□□□■^■□□□■K 
■□□□■scBDaaaxBoaa 

■□□□■^■□□□■^■□□o 
□DBxaaoaaxaaaDBB 

BiOBOaOBJiBDGDasaa 

BODaaKaaanaKaDDD 
DaaKaaDOBxaaoDBH 
■isBDaaBXBoaaBaiaa 
BaaaBKBoaaaxaaaa 
□DBDaaoDBxaaaaBH 
■xBoaoBKBaaaBBBD 
■□□aBSBaQDBXBoaa 


Fig.  1235. 

■aGaDBaoBBaaBBBDCiBBaaBaiDaB 
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BaaaKBaDBBaoaaaaaBBDDaaBoaB 
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BaaaDiaaaaaaaaBBaaBKBoaaBaa 
BaDBaaQaBBaaaKBDaaaaaBDaaDB 
□□BBaaBxaaaaaDoaaaaQaaDaaaa 
BKBoaaaDGBoaaoBBDCBaaacBBaa 
BaDaDaaaBaaaaaaaaaBaDBSiBaafl 
□□BaDaaDBUDBaaaaxaaaaaDaaaB 
BaaaaaaaaasiaaDBaaGaDBaaBaaa 
■□□aHBDaBBaaBaaaaBaaaBaaaaa 


Fig.  1236. 
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□□BGBlIBGGGBOBKBa 
BaBKBGGGBGaSiBOGa 
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□□BaBBBDaaBGBXBa 
-BGaXBGaDBGBHaGGG 
BXBGaaaGBBBGGGBO 
BGGaBGBBBaDGBGaS 
□□BGBKBDGOBGBBBa 


aaaaBxaaaoGaBBBa 
aGBxaaaaGGBKBGGG 

BKaOGGaGBHBaOaGG 

BGOGGGaHaGaGGaaB 

QGGDBXBGaDaaBKBG 
GaaKaGGGGGBBBGaP 
aKBGGDaOaKaGGOGG 

aQDaQaBKBaaGGGBH 
aGGaBBBGGaoGaaBa 

GGBBBGGGGGaKBGGa 

BKBDnaaaaHBGGGaa 

BQaoaDBKBaGGaOBB 

aaoaaxBaaaoGBBBti 
GGBxaaaaaGBBiaDaa 

BXBaGOaGBHBGGGaG 

BGaQaaaBBaGaoDBH 

Fig. 1237. 


□aaQaGBaDaaDaxBaaDGQaxBa 
aaaHBGaGGGBxaaGOGaaaaaGG 
BWBGGGaaBGBGGDGaasBaaaGa 

BGaGQOBKBGaaaQBHBGGGaDBa 
QaaGBJSBaGGDaBPBGGGGDBKBa 

aaBaBGaoaaaHBaacDGBBaDGa 
aHBQGaGGaKaaGGaaaGacaGGG 
BaaGPQaaaDGGGDBaiaQGaaQBBi 
DQaGBHaaaGQaasBGCGDaaaaa 
oaaHBDaaaGBaaaaaGGBHaaGa 

BaBQQaQQBKBGGQGnBHaaaaOG 
BGaaGGBKBDGGG.OBGBGaaaoB8 

aDGDBaaaQDaGB8BaaQGDB«Ba 
oaaBBGGGQaaBBQaaQGaaaQDD 
BBBaaGQGaaBQaQaGBSiBDGaaD 
BaaaaGBXBGDGaaBxiBaDGaoBo 

Fig. 1238. 


aGGOBBBGGDGGaaBa 

DDBOBDQoaaaHBoaa 

■MGDGDDBGaaGGan 
BQGGQQBBBGQGaaaa 
OaDaBCBGaGGCBKBD 
aOBBBDOQaaBQBGGG 

BGanDpaoBS!  bgqggg 

_BGGGaDBGBaaQGaB8 
aQQQBKaaaGGDBGBG 

□oaaaQOGaoaigaaQa 
asaaDGGGBGaaDGGg 

BQGGCaBKBQDDaQBa 

□aGGBaBGGaaaBHBG 
oaBKBaGaQDaaaaaa 
BoauGaaQaxaaGaGG 
BanQGaaDBQGaGDBSi 

Fig.  1239. 


Fig.  1234,  1  and  1,  face  2  up  1  down  twill;  back  1  up 

2  down  twill. 

Fig.  1235,  2  and  1,  face  2  up  1  down  twill;  back  9- 
leaf  satin. 

Fig.  1236,  1  and  1,  face  3  up  1  down  twill;  back  1  up 

3  down  twill. 

Fig.  1237,  1  and  1,  face  2  up  2  down  twill;  back  1  up 

3  down  twill. 

Fig.  1238,  1  and  1,  face  2  up  2  down  twill;  back  12- 
leaf. 

Fig.  1239,  1  and  1,  face  2  up  2  down  twiU;  back  8-leaf 
satin. 

Fig.  1240,  1  and  1,  face  3  up  2  down  twill;  back  1  up 

4  down  twill. 
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Fig.  1241,  2  and  1,  face  3  up  2  down  twill;  back  10- 
leaf  satin. 

Fig.  1242,  1  and  1,  face  3  up  3  down  twill;  back  1  up 
5  down  twill. 

Fig.  1243,  1  and  1,  face  3  up  1  down  broken  twill; 

back  1  up  3  down  broken  twill. 
Fig.  1244,  1  and  1,  face  5-leaf  satin;  back  5-leaf  satin. 
Fig.  1245,  1  and  1,  face  7-leaf  satin;  back  7-leaf  satin. 
Fig.  1246,  1  and  1,  face  8-leaf  satin ;  back  8-leaf  satin. 
Fig.  1247,  2  and  1,  face  8-leaf  double  satin ;  back  16-leaf. 


Fig.  1240. 

DDaaBKBaBODDOgBg 
■□■□□□□□■»5P"PDD 

maoaaoustuomoaoaa 

□□□□■^■□■UQDaDSg 

u^mamaoaoauismnma 
uauaaoaamsmamaaa 
maoaoomxmamaaaaa 
ooaamsuamaaaaoax 

■□■□□□□□■^■□■DgD 


Fig.  1241. 
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■ODaDBBDBODDBaBBQDDQBgDSpGgjHJ 
□□□BQBBDDDaBBaBQDaBXBBDDDOBBaB 
DDBBDBaaDBKBBDnDDBBDBDDaBDBBOg 
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■QDaDBBDBDDaBHBBDDODBBDBDDDBDB, 


Fig.  1242. 
□□b8bdbddddoddb8 

■BBDBaDQaDOaBgBa 
■□BDaaODDDBKBOBQ 
■ODDODaOBBIBDBDDa 
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□aoaBSOBaBDOODDDQ 
DDBSBaBDDQQOOaBM 
BMBaBaODDDDDBJOBq 
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DDDDBBBDBDDDpnOg 

□□BSBDBaaDDogDBa 

BBBDBDaODQDDBgBQ 
BDBOaaDODQBeiBDBa 
BDCDQDDDBKBQBDUq 


■BBOBnoaBSBOBDaa 

Ba"DBB)BaBDDaBXBg 
BDBDDDBSBaBanpBM 

□□BKBaBDaDHgBDBa 
BSeBQBaQDBISBaBgDa 
BQDQBKBDBDgpBMBg 
BDBBaaBiJBnBagpBM 
□□BKBaBDDQBXBDBa 

BMBDBaaoBKaaBgga 

BDDDBKBDBagpBKBa 
BOBDDDBBBQBgDaBH 
_aDBKBDBaDgBKBpBa 
BKBDBaDDB«BDBDga 
BDDDBSIBaBaDpBgBg 
BDBDDDBKBaBDDpBM 

□□BSBaBQaoBiaBaBO. 

Fig. 1243. 


OOBSBOBOBaaDBKIBa 

BOBaooHKaaBaBaaa 

■BBQBOBDDUBBBaBa 

BaoaBBBDBDBOOOaKI 
BDBDBaDaBBBDBDBa 
□□BHBaBOBDGOBXBD 
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BBBQBOBDDaadiBaBO 
■  □□□BMBOBaBDOaBKI 

BaBaBmDBXBoaoBa 

OaBBBDaaBDaOBBBD 

BaaaaDBHBoaaBDaa 
BBaaBaaaooBBiBoaa 
BDDaa8aaBDBaaDB.H 
■□aaaDDaaxaaaaaa 
□□BMaaBaBaoDBHBa 

Fig.  1244. 


□□■□BKBDaaoaBaoa 
aaaDOGBaaBiaaaDaa 

■aBaOOBDQDBQBSaaD 

BoaxaaBaoDBaaaBa 
■□□aaGBSDaaBonoaa 
BDaDBGaDBaaKBDaa 
■ssaaBaaaaaaaaaaa 
oaaaBKBDaaoaaaaD 
□□BDaoaoBBBDaaoa 
BDaaaDBaDDBaaBBa 
BOBBaaBDaDBaaaBa 
BaaDBaaBaaBaaaBQ 
BDoaaaoaaaBBBaBD 
BBaDaaaaaDaaaaasi 
oaaaaBBGBaaaaaao 
DaBaDOBDBBBaaaaa 

Fig.  1245. 


Fig.  1248,  1  and  1,  face  8-leaf  double  satin ;  back  8-leaf 
satin. 

Fig.  1249,  1  and  1,  face  10-leaf  double  satin;  back 
10-leaf  satin. 

Fig.  1250,  2  and  1,  face  10-leaf  double  satin;  back 
10-leaf. 

Fig.  1251,  2  and  1,  face  4-leaf  basket;  back  1  up  3 

down  broken  twill. 
Fig.  1253,  1  and  1,  face  crepe.  Fig.  1252;  back  8-leaf 

satin. 

Fig.  1254,  1  and  1,  face  13-leaf  twill  rib;  back  26-leaf. 
Fig.  1256,  2  and  1,  face  crepe,  Fig.  1255;  back  10- 
leaf. 
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Fig.  1246. 
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Fig.  1247. 
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Fig.  1248. 
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Fig.  1249. 


Fig.  1252. 
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Fig.  1253. 
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Fig.  1250. 
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Fig.  1254. 
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Fig.  1251. 


Fig.  1255. 
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Fig.  1256. 


Fig.  1257. 
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Fig.  1258. 

OGBpgBRR5gn5-g52RfSSSFJ""DaBnPaGPlDDBGB 

ilsiiilii™ii§fi5§§s 


OOBBBPPGPPPGBDBQ 

□□Opppbpbpgpbbbp 
BoppppppBDaoGpaa 
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DapPBPBQPOBBBPPP 
BPgPBlaBPaGGPPPBG 
BGBPppBaBGQGGPGP 

-SSSSSRHPOD'aappp 
poBaBGnQPGaGaaaa 
□ggppGBaaaGGBHBP 
BpppGQGaaaapppBa 
OPBPBGoGBaapapap 

□PPpBPBaPOBBBGPP 
BPPGBBBGPPPPPPBa 
BgaPPPBBBGPPPPPP 

■BapGaGDGPBPBPaa 

Fig.  1259. 


BDOBaoSRn5nnSR25S2SS5SS51°"°D"°0"aa"aaB 
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ppBgn5RRSy252R5PS5RR"D"o""°D"DaS°S5«B 

aBB2»!SRSS^nSPS5RH5RRSR°"DD"aBBaBBGBPGB 
s;R25SH5'-'"BDQBUQBaGBPDBaBBXBBDBDnBnn«nn« 
■RBSaaBGpaPOflGGBaBBaBBPBGGBGQBGPBPaBaaB 
■RRBpgBGaBGaBaBBDBGPaaGBGPBGGBaBBBGBBnn 

■SaapBBaBBaBGPBpaBaaadaBBKBaPBBGSaGPBnn 
■^fapaapapGBGPBPQBBaBBpaBPpSaaBGPBpBBBB 

PpBGPBPPBPGaaaBBOBBaaBGDBnaSnnSnBS«iiSn5 

£2!2R!!Si'°"*a'"a'aPDapoBBBBaBaBaSGBGBB 

5nn5Rn5RR5RR!R2"°°"Da"«l""°aQPBaPBQPBDPB 

BgnSRn5R2S22SR5P??SSRSRH"°°"OD"a°""*aBaB 

■UUBPQBPBBaBBPBPaBPPBGPaOPBBKBBGaaPaaOQ 


Fig.  1260. 
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Fig.  1257,  1  and  1,  face  crepe,  Fig.  1255;  back  10-leaf. 
Fig.  1258,  2  and  1,  face  twill  rib.  Fig.  472;  back  13- 
leaf. 

Fig.  1259,  1  and  1,  face  crepe.  Fig.  1028  c;  back  8-leaf. 
Fig.  1260,  2  and  1,  face  twill  rib.  Fig.  472;  back  13- 
leaf. 

Fig.  1243  is  well  suited  for  kersey  fabrics.  The 
warp  for  kerseys  is  set  closer  than  the  filling  in  order 
that  the  nap  may  be  raised  mainly  from  the  parallel 
fibers  of  the  warp  and  thus  produce  a  smooth  effect 
lengthways  of  the  piece. 

Hair  lines  on  the  contrary  are  generally  sheared 
close,  as  a  sandy  feel  is  desired.  For  this  reason  the 
warp  and  filling  are  more  nearly  balanced.  The  fol- 
lowing layouts  for  a  kersey  and  a  hair  line,  both  woven 
with  the weave  at  Fig.  1243,  illustrate  the  difference 
between  the  proportions  of  warp  and  fiUing : 

Kersey 

Warp,  88  ends  per  inch  finished. 
Fining,  67  ends  per  inch  finished. 
21  threads  (33  per  cent)  more  per  inch  in  warp  than  in 
filling. 

Hair  Line 

Warp,  70  ends  per  inch  finished. 
Fining,  65  ends  per  inch  finished. 

5  threads  (8  per  cent)  more  per  inch  in  warp  than  in 
fining. 

By  turning  Fig.  1243  one-quarter  way  around  the 
back  fining  weave  shown  at  Fig.  1283  is  obtained. 

A  divided  drawing-in  draft.  No.  8,  Figs.  25  and  26, 
is  used  for  a  back  warp  weave  and  arranged  to  bring 
the  back  threads  on  the  back  shafts  and  the  face  threads 
on  the  front  shafts  nearest  to  the  reed. 

When  weaving  cloth  with  a  worsted  face  warp  and 
woolen  back  warp,  it  is  a  better  plan  to  reverse  this 
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order,  bringing  the  back  warp  on  the  front  shafts  near- 
est to  the  reed. 

Every  fiUing  thread  in  these  weaves  should  be  stitched 
by  the  back  warp.  This  is  necessary  in  order  that  the 
picks  may  be  held  in  the  same  relative  position  and  the 
face  remain  smooth  and  uniform. 


WEAVES  WITH  BACK  WARP  AND  STUFFING  PICKS 

It  is  sometimes  necessary  to  introduce  stuffing 
picks  in  worsted  fabrics  to  obtain  sufficient  weight. 
A  stuffing  pick  is  woven  so  as  to  lie  between  the  face 
and  back  warp  in  the  center  of  the  fabric.    The  usual 

Fig.  1261.  Fig.  1263. 

□□■DBDaaaaBBBQQa  5S5SS55252R5SSR 
■■■ODODaBaBDQQaa  2H52HSSSRSR5SS2 

aaaamauaaaaommma  1SB595S25SS5SRS 

sb:s5§ssss:bsbrs  kbsssssskkss 

B8B-Q.DaDDD«.  Sg5:SSSBS:8BSB5 

MaBaanBDBDaBBBB — 
BaBaBaaaaaoaBDa 

DGaaaaaaaaaaaaaa  BQaaaaaaaaaaaoa 

□□aaaaaaaaaaaaDO'  BaaDaaaaaaaaaaa 
BBBaDaanaaaaaoaa  aaaaDaaaaaaBaaB 

■□□□□□BBBOaaaDaa  BaaBaaaaBBaaaaa 
oaaomomaaoaommma  BaaaDaaaaaaaaaa 

onmmmooaaamauaaa—  BBBaaaaoaaDaaaa 

gDaaaDDDBBBDDaaa  DOBBaaBaaBaQBaa  
■□□□□□aaaaaaaaaB  paaaaDBaBaaaaoB 

Fig.  1262.  Fig.  1264. 

order  is  2  regular  picks,  1  stuffing  pick.  When  the 
stuffing  pick  is  woven,  all  the  face  warp  threads  are 
raised,  and  all  back  warp  lowered. 

Fig.  1262  shows  Fig.  1261  woven  with  a  stuffing 
pick,  the  warp  being  dressed  1  face,  1  back ;  ffiling, 
2  regular  picks,  1  stuffing  pick. 

Fig.  1264  shows  Fig.  1263  woven  with  a  stuffing 
pick,  the  warp  being  dressed  2  face,  1  back ;  filling,  2 
regular  picks,  1  stuffing  pick. 

The  stuffing  picks  are  indicated  by  the  lines  at  the 
side  of  the  drafts  and  are  drafted  with  crosses  ( x), 
Figs.  1262  and  1264. 
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Back  filling  is  used  to  make  cloths  thicker  and 
heavier.  It  also  enables  the  cost  to  be  reduced  by  the 
use  of  cheaper  material  for  the  back.  For  this  pur- 
pose the  back  filling  is  usually  spun  heavier  than  the 
face  filling  or  the  warp.  If,  however,  the  difference 
between  the  size  of  the  face  and  back  filhng,  woven 
1  and  1,  is  too  great,  the  appearance  of  the  face  will  be 
injured,  as  the  coarse  backing  will  prevent  the  filling 
threads  from  lying  close  together  to  form  a  smooth 
face.  This  difficulty  can  be  remedied  only  by  weaving 
two  or  three  face  picks  to  one  back  pick.  Even  then 
there  is  a  limit  to  the  size  of  the  back  filling  that  can 
be  advantageously  used. 

The  back  filling  may  be  interlaced  either  with  the 
regular  warp,  making  one  set  of  warp  threads  and  two 
sets  (face  and  back)  of  fiUing  threads;  or  it  may  be 
interlaced  with  a  separate  set  of  back  warp  threads, 
making  the  regular  double  cloth. 

For  fabrics  made  with  one  set  of  warp  and  two  sets 
(face  and  back)  of  fiUing,  the  two  principal  rules  of 
construction  are : 

1.  The  back  filling  must  be  interlaced  so  as  not  to 
disturb  the  position  of  the  warp  and  filling  on  the  face. 

2.  The  interlacing  of  the  warp  and  back  fiUing  should 
not  hinder  the  approach  of  any  two  adjacent  picks  to 
each  other.  The  back  shed  should  be  formed  so  as  to 
allow  the  face  pick  to  slide  over  and  cover  the  preced- 
ing back  pick.  This  is  made  plain  by  Fig.  1265,  in 
which  the  face  pick  cannot  pass  readily  to  its  position 
above  the  back  pick  because  warp  threads  4,  8,  12,  etc., 
which  are  under  the  back  pick,  are  raised  above  the 
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adjacent  face  pick,  forming  a  barrier  to  the  free  pas- 
sage of  the  latter. 

Likewise  a  back  pick  cannot  pass  under  a  preceding 
face  pick  when  a  warp  thread  that  is  raised  above  the 
adjacent  face  pick  is  lowered  below  the  back  pick. 
In  Fig.  1266,  threads  4,  8,  12,  etc.,  which  are  raised 
above  the  face  pick  are  lowered  below  the  back  pick 
and  thus  hinder  the  passage  of  the  back  pick  to  its 
proper  position  below  the  face  pick. 

This  rule  applies  to  regular  smooth  faced  fabrics. 
The  arrangement  of  the  fiUing  threads  in  a  back  filling 
weave  as  shown  at  Figs.  1265  and  1266  is  sometimes 
used  to  produce  tricot  effects,  which  will  be  described 
later. 

3.  When  a  back  pick  is  stitched  by  lowering  a  warp 
thread  below  it,  this  warp  thread  should  be  under 


both  the  preceding  and  succeeding  picks  as  shown  in 
Fig.  1267.  This  rule  cannot  be  followed  in  the  case 
of  double  cloths  having  a  plain  weave  on  the  face. 

4.  The  face  and  back  picks  should  alternate  with 
each  other  in  regular  order.  Where  both  are  of  the 
same  size  it  is  advisable,  especially  for  close  fabrics, 
to  arrange  them  1  face  1  back.  For  loose  fabrics, 
such  as  those  woven  with  6-  and  8-leaf  satins,  the  order 
may  be  2  face  2  back.  If  the  back  fiUing  is  much 
coarser  than  the  face,  the  filling  is  woven  2  face  1  back, 
or  3  face  1  back. 

5.  If  the  face  fiUing  is  woven  with  long  floats,  the 
stitchers  for  the  back  filling  should  come  as  nearly  as 
possible  opposite  the  center  of  the  face  filling  float. 
The  stitchers  for  the  back  filling  should  come  where 
the  back  filling  yarn  wiU  be  covered  by  the  adjacent 
face  filling  threads. 

The  back  filling  should  rise  above  but  one  warp 


Fig.  1265. 


Fig.  1266. 


Fig.  1267. 
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thread  at  a  time.  If,  however,  the  face  filling  floats 
over  as  many  as  five  or  six  consecutive  warp  threads, 
the  back  filling  can  be  stitched  over  two  adjacent  warp 
threads  at  a  time,  providing  the  face  and  back  colors 
do  not  contrast  too  sharply. 

6.  To  secure  a  uniform  tension  on  the  warp  threads, 
it  is  desirable  that  the  stitching  of  the  back  filling  be 
distributed  uniformly  over  all  the  warp  threads.  If 
some  of  the  warp  threads  are  not  stitched  to  the  face, 
they  may  become  slack  and  cause  an  imperfect  shed 
in  weaving. 

To  draft  a  back  filling  weave,  the  order  of  face  and 
back  picks  is  first  marked  on  the  cross-section  paper. 
The  face  weave  is  then  drafted,  leaving  the  back 


□□■□□■oaaaaaacBooB 
□■□□■□□■aQaaoBDOBD 
■□□■□□■□□■□□■□□■□a 
□□■□□■□□■□□■□□■□□a 

□aDoaaaaaoaDoaaDBa 

BKaKKaBMaHBasBOBsia 
aaaaaaaaoiaaaaaaag 

□□aaaaapwDoaoaaaDB 

□KHQBaaBaaiaHDBsias^ 

gaaaanaBDQBaaaaaBa 
BOHKDKBaSBOKKaHKa 

BCiaaaoaaaaaaaDDaaa 


Fig.  1268. 


SDBSOSEBDBIBDSIBaBBnH 

oDaaaBaaaDaBaaaaaa 
DBDaaaDBaoBaaaaaaa 

BBaBBaBBgBBDSBDBBD 

aaaaDDiaoaaoBDaaaa 
□□aaaaoaBDaaaaaaaa 

□BBaBBOBBDBHOBBaBB 

SBaaaaaaaDBDDaaaaa 
□□aaaaaaaaaaDaaaa 

"BDBaCIBBOBBaBBDBBaB 

aomoamaamoamaamaDU 
amaomaomaamaamaama 

BBDBBDBBDBBDBBDBBa 

aaaaaDanaaaoBaaaaa 
□□aaaaaQBaaanaBaaa 

aBBDBBDBBOBBDBBDBB 

□aaoaaaaaaaDaaaaaa 
■□oaaaaaoaooaaaaaa 


Fig.  1269. 


DaaaD»DDaaQaQDBoc_ 

□BBBBBOBBBBBasoBsSS 
OBDaBDDBDDpoaaDQHD 
BBQBBBBKORBBBKaB^B 
"■DDBQnBDDBaDBDDBDa 


DDBDDBDOBDDBDnBDDI 


QBagBQDBDPBDQBDDBD 
lODBODBaOBDaBDnBDa 


DDBDQBdDBaDBDaBDQB 

□BBBBSaBB8Be<DBe«B8S 

□BaaBaaBDOBaaaDDBa 

HHaBUSBKBOBBeSKBaBBB 

iQaaoaaaaBaaaaQaaa 


1 

Fig.  1270. 


filling  spaces  unmarked.  The  back  weave  is  then 
drafted  in  accordance  with  the  preceding  rules. 

Following  are  examples  of  the  more  important  back 
filling  weaves : 

Fig.  1268,  twill  face  1  up  2  down;  twill  back  2  up  1 

down;  woven  1x1. 
Fig.  1269,  twill  face  1  up  2  down;  twill  back  2  up  1 

down;  woven  2  x  1. 
Fig.  1270,  twill  face  1  up  2  down ;  twill  back  5  up  1 

down;  woven  1x1. 
Fig.»  1271,  plain  face;  twill  back  3  up  1  down ;  woven 

1  X  1. 

Fig.  1272,  plain  face;  8-leaf  satin  back;  woven  1x1. 
Fig.  1273,  twill  face  1  up  3  down ;  twill  back  3  up  1 
down;  woven  1x1. 
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Fig.  1274,  twill  face  2  up  2  down ;  twill  back  3  up  1 

down ;  woven  1x1. 
Fig.  1275,  twill  face  2  up  2  down;  twill  back  7  up  1 

down,  woven  1x1. 


Fig.  1271. 

OBDaDaaaDaaauBaB 
BGBaBDBDBQBaaaaa 
OBOaaaoaaaaaDBcni 
■□aaBDBDBaaaaaBa 
□{□■□BOBDaaaGBGi 

SaaaaDBaBaaaBaBa 
oaaBaBaaDaaaDaaB 

BHaaHKBDHKBDSIBHa 

■□BaaaBUBoaaaaan 


Fig. 1272. 

aaciaaaaaDaDBaaaa 
BaaaaDBoaoBgaGaa 
□aDBOBDBaflaaaaoB 
aaaaaDBDaniaaaaa 
aadaaanaoBaaDBDa 

KBSaMSIKieBBBaKBMB! 

BoaaaDaaaoBDBaBo 
oaaaaaDBOBGaoaaB 

BBBBBDBBMBKBBOBB 

aaBaBaaaBaaaaaao 


Fig.  1273. 

BDKKioaS^KSiCDKX^saBB) 

□DaaaDDaaaDBDDaa 

O  Si  :g  X  □  9«  M  □  X  9«  K  □  i«  K  3<9 
□□aDDUBDDDaDDDaa 

DaaDDBaDOBoanBDD 

BXaXXXLIHXXOX^XQSiC 

aDDDBDDDaanaBDDa 

Ba9ixxa»ixsGxxxa9jR 
aDGBCCGBDGDaaaaB 

OiSKXGKXXG»9XBGXXM 

DOBGDDaaaQaGaaaa 

BB8GBXXGSeXXGKi9Xa 
OBGGaaGGDBGGGBQa 

BBGBSBGBXXaKBBOIg 

aoaGBQOOBoaaBGGo 


BBaBBBGBBBGHHBDB 

aoGBaaoaaaaaaaoB 

BDBBBOHBBQBBBaBB 

aDBBoaaaGaaaDDBB 

OBBBOBHaGBBBaBaB 

gBBQDBBaGaaGGaau 
BaaBBBGBBBGBBBQ 
■■DaBBGaaaaGBBGa 

'BBGBBBGBBBGBBBGB 

aaaaaaGBBoaBaaaa 

HGBnHaBBBQBBHGHB 

aaaBQaaaDaaaGGaa 

DBMBQBKMDBBBGBaB 

□aaaGaBDGBBGQaaG 

BBBaHBHaBBBaBBBO 

■aaouoaBBaGBBGa 

Fig.  1274. 


■GGaaaGBBoaaaaGi. 

BBtgKXGBKKegHKBGBB 

□□aaGGBBOoaaGGaii 

BBBBOBtiiSBBBaaBBH 

aaaaaaaaGBaDGaaa 

BHBGKBK^gBBBGBBBa 

aBGaaaaaaaaGBBaa 

BBGKKBKBBHaBBBDBB 

agaaaoGiaaGaBGpa 

BDBKBXtCBBGBMBBBB 

gaBarDGaaGGBBGaaa 

gBBaa{|iaGaBGQiaa 

BBBBBBBGBBRBBBBa 

■BGOBaaaaaGuiaaa 


Fig.  1275. 


MBGBBBXBXXG^a^BBH 
BQGBBGaaBaGBaGGM 

BIBBBHGKIBS^XXXXG'Beg 

aGaaDGBBODaaaGaB 

GBBBKBBHOXBXNBBH 

□aaaaBBDaaaGaaaa 

KBBGBMXMKXXGXKBS 

aaGGaaGGBaaGBBoa 

SCXBKXBGBXSiXigBBGH 
aGGBBGGaBGGBBODB 

BGXXBXBBKGBHXBBH 

□GBBGGaanDaaGDBB 

BBBfeiaKMBBBBBGBBa 

□BBGGaaGGBaoGBaa 
BBdaBBPGBBaaaaaD. 


Fig.  1276. 


Fig.  1277. 
□bbbbobbbxgrbhb 

□GBiOaGBBaaGBBD 

BBBXaBBBBGBBSEBG 

□aioaGBBGGGaaGa 

aBBGBBBBaBBKKOH 
.BBGGGaBGaGBBaGO 

BBG8KBBGBBBBGB8 
BGGQBaGGGBBGaaa 

BGBBBBGXilBBGKgB 

□GGaaoGGBBGGaaa 

□BBBBGB8S9BGB8SBI 
DGBaaGGBBGGGBag 

BBBBGBSXBGBBaXIJ 

□aaaQGaaGGGBBGa 

BBBGXBBBOBiaBilGB 

■aaoaBBaaaaaaaa 


Fig.  1278. 


Fig.  1279. 


„  JGOaaaaGGGi.  

BBXBGBKXBBGXXXKB 
.aflaGGGBBBGOGBBBG 
BBXOBXBXBGXKBBBO 
BBGGGBBaGGGBaBGG 
BBGBBBBBGBXBBBGB 
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BGBBBBBGBBBBBGBB 
□aGBBBDGGBaBGaGa 
□K8BB8GBBB8BGHBB 
GDBBBGGGBBaaGGBB 


iGDaaaBQGGi 

BngsBGBBHBBGBSBBBI 

■BBoqaaaaDaaaBBa 


BBaDGaGBBBaaGGaB 

BBBBGXXXKXBilGXBB 

■BaGGGBBaaGGGGaa 
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aDGGGBBaaGGGGBaa 
BBGBBXXXXXGXXXBSg 
□GGGBBBBGaGOBBaa 

BGBBBXB8BaBXXBa.H 

GGGaaBBGGaaBBBaa 

OBBXBggBBGMBBXBHH 
GGaaaBGaGaBBBBGD 

BXBBBBgGBXXMXXBG 
GaaaaGGGGBBBaGGD 

BBBBHSGKXKBXiKGM 

aaaaGOGaaaaBCGOQ 


-jGaGGQaaaaGaaaB- 

BDGDaGBBBGGGQGaa 

amsGGiiiiaisssGDsais 
HBGGiaiiinsesiciainea 

DGGGGBBBGGaGaaaa 
QGGGBBBGGGGGB 


Fig.  1280. 


■aGGaaGBBGGGaaai 


DOGGGGBBGCaGGQi.. 

□ffissGsaisDSiasGiixn 

ODGGGBBGOGGGGBBG 


□GGGBBgaGGGGBBGO 

ssGssiiGsaiaGsxa'Gs 

DOaBBOGGQaGBBGGQ 

SlGISllffiGSiffiiGHiiaiGlllll 
QGBBGaaGGGBBQGGa 


_  JGaGGGGBBaGGGQ 

mmmammmammmaxmma 
BBGaanDGBBGGaaaa 

Fig.  1281. 


■GGGGBBBBGGGGI 


_janGGBBBBGaGai._ 

anasGiiKiSiHiiaiiaHaiB 

lOGGGBBBBQGGGBr  ~ 


□GGGBBBBGGGGBBBB 

GSIGBi'SSPSGSIGSaSSil 
aGGBBBBGGGQBBBBG 

fflGffiaiissa)n»Dsaaie«G 

□GBBBBGGGaBBBBaa 

GSBBSffiffiGHOfflffifflfflaGH 
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aSUBWaSGilGKfflfflllliCaiG 
BBBBQGGGBBBBOGQa 

Fig.  1282. 


Fig.  1276,  twill  face  2  up  2  down;  8-leaf  satin  back; 
woven  1x1. 

Fig.  1277,  twill  face  2  up  3  down ;  twill  back  4  up  1 
down;  woven  1x1. 
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Fig.  1278,  twill  face  3  up  3  down ;  twill  back  5  up  1 

down ;  woven  1x1. 
Fig.  1279,  twill  face  4  up  4  down;  twill  back  7  up  1 

down ;  woven  1x1. 
Fig.  1280,  twill  face  3  up  5  down ;  twill  back  6  up  2 

down ;  woven  2x2. 
Fig.  1281,  twill  face  2  up  6  down;  twill  back  3  up  1 

down;  woven  1x1. 
Fig.  1282,  twill  face  4  up  4  down ;  twill  back  5  up  1 

down  1  up  1  down;  woven  1x1. 


Fig.  1283. 
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Fig.  1284. 
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Fig.  1285. 
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Fig.  1286. 
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□GGaaaaBnDGGaQGr 


OGanBCGGOGGGBaaa 

BSGffiiinBiisseaaiaiaiss 

aBGQODaGGBGQGaaD 

nsBBSBBOsnssBiisia 
aogcioGBaQaaGaGBa 

BBBBGBBBBBBIIGBBS 
□DGBaQQDOGGBQDDa 

BOBBBBBBaGBilBBBSi 

■□□□GaGOBaGGQaaa 

Fig.  1287. 


HmSBBBOBSiaiilSiailDB 

BBSBaBBBBsaisiaiiisaB 

□□aQDBQQDGaaaBDD 

□□■□□□aaQDBDaaDG 

□BBBlllaBGBBBBiCeB 


DaDDDaaBaaDGGDDE 

aaDnBDoaDGGGBaDa 

aaaBBBBBBBGBBSWB 


Fig.  1288. 


Fig.  1283,  broken  twill  face  1  up  3  down ;  broken  twill 

back  3  up  1  down ;  woven  1x1. 
Fig.  1284,  broken  twill  face  1  up  3  down ;  8-leaf  satin 


back;  woven  1x1. 


Fig.  1285,  5-leaf 

satin 

face ; 

5-leaf  satin 

back ; 

woven 

1  X  1. 

Fig.  1286,  5-leaf 

satin 

face ; 

5-leaf  twill 

back ; 

woven 

2x1. 

Fig.  1287,  8-leaf 

satin 

face ; 

8-leaf  satin 

back ; 

woven 

1  X  1. 

Fig.  1288,  8-leaf 

satin 

face ; 

8-leaf  satin 

back ; 

woven 

2x2. 
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'Fig.  1289,  twill  face  2  up  2  down ;  12-leaf  back ;  woven 
1x1. 

Fig.  1290,  twill  face  2  up  2  down ;  8-leaf  back ;  woven 
1  X  2. 

Fig.  1291,  modified  broken  twill  face;   8-leaf  satin 

back ;  woven  2x1. 
Fig.  1292,  8-leaf  modified  satin  face ;  84eaf  satin  back  ; 

woven  2x1. 


Fig.  1289. 
■□□■■□□BaooaaoDB 

BIOSBiiaHKBBSIHHOeta 

DaaaaaBaaaBODaBa 

gKSEOB^IKaKMBIBKSIKa 
BaaaaoDaaaoBBDa 

BaaaaaDBBaaBflaDB 

BSeSKKDHXHaBBIKMBH 

□□BaaaBBaoBBaaBB 
aBaaoaBDoaaaDaaa 
BBaaaBDaaaaaaaoa 

HBOtSBBIDBIEaKXfiiBStaBS 

BaaBBaoBBgoBBaaB 

BDiasaBBixxKaeiioaaxti 
□□aaaaBBaaaBDaaB 

OBBaaaBDaaaaoaaa 

BBDaBaaoBaaGBBaa 


Fig.  1290. 


KaaattSISEMBBOKBHBa 
KBKBHBOBBHaBBiaaB 

BDaaBaDBBaDBBoaa 

{SBXaBDaMMBBBitOBCB 
□□BaDaaBDaBBDOBB 

□BBoaaaoDBBaaaaa 
BBaDBBaaaaaaBBaa 
aaDBBaoBaaaBBDaB 

BaKXB8M8RQ88K80IIK 

□□BaaaBBDaBBaaBB 

a9«»0KKXXXD»(  99888881 
OBBaDBBOOBBODBBD 

888aX888888a8888 
K8X8XK8G88X8888G 
BBaGBBGaBBGGBBaa 


Fig.  1291. 


□BGGQBDGQBDDaaaa' 
DGaBaGGBGGGBaaaB 

ffiGSasnssBQasffiasis 

■GGGBGGGBaaGBDGa 

DDBGGaaaaGBDGaia 


jGGQaaaGBGGaGGaa 
□aanaDaGaaaaGGaa 

BUBSGIlSSSllliaiSGISIlffin 
DGGGGBDaaGaGaBGG 

aGaaaGaBaGQGGDaa 

GsnsnsffioiGsisiiffissn 
aaaaaGoaQDBaQaaa 

OGGGBaGGGGGDaaGa 

SBffilllilGllSffillllSlllQSSq 

aGGaaGGBaaaGGGDB 
oaGGQaGaGaaaaaaa 


offlssffiaoffliisffliiosBaiiffl 

GGGaBGaGGDBaGGnDBg 

DBaGGGGBaaGGGBGaag 

BfflfflffiDGffiassMGSSiiaiaisa 
OGGHaaaQGBGGGggBag 
BaaGQQBQaaaDaGGagg 
"MKPaBGffiBiBiiiHaffiffiiisiiiGaa 
GGBGGaaaBGGaGgBggg 

□□aaDBGGaGQBaQGQgB 

ansfflOBisaiisisQiiffiisMiaaffiH 
DBOGaQaaDGQggBgggg 
aGGQaaGGGaBaaggQag 
MBDffiamssiGiiBiaisaaaewffl 
BGaGGGBGaaaaBaGggg 
DGGHDaGQaBaaoaaBQa 

fflQSBKffiBlffiOaiBffilSffiDSSSSi 
QQQGDBODaaDBQGGQqB 

OGBGaoaaBGaaGGBGqg 


LJ  i»    >yj  iH)  i»  i_i  i»  «J  m  ™       ™  ™ 

QDaaBaoaGCBaaGagag 
GaGaGGGBGDaagBgagp 


OaQBGBDBBGBaaGBa 
CBGaGBBGBGBQaaaH 

□igSBBKBSISGmBBBIIKn' 
GBGBBaBnBGBGBBGB 
□aBGBQBaBaBBGBOB 
ffiBWBBGBBSHiSIBHiraSGB 
BGBaaGBaBBaBGBGB 
BaaGaGBBGBGBGBGB 

SGBBBiissiiisaaigjSffia 

BQBaBBGBGBaBGBBa 
BaBBGBGBDBGBBGBG 

B(IBSie£SIGIilSBH;«H!SBa 
BBGBaBaBaBBGBGBa' 

aaGBGBaaflGBGBGBa 

 HI  • 


GQGBQGGQGaggsgaaga 

BGDGDGBOGDOOBDDQOa 


BGBaaGBBGaGBGaaB 

BDaGBBGaaaGBaBBD 

ffiHailBBBS!GBBBBBB9 
aGBBGBGaOBGBBGBa 
■BGBGBGBaBflGBGBa 


Fig.  1292. 


Fig.  1293. 


Fig.  1294. 


Fig.  1293,  modified  6-leat  satin  face;    6-leaf  back; 
woven  2x1. 

Fig.  1294,  corkscrew  twill  face ;  5  up  4  down,  Fig.  457 ; 

9-leaf  back;  woven  2x1. 
Fig.  1295,  8-leaf  double  satin  face ;  8-leaf  satin  back ; 

woven  1x1." 
Fig.  1296,  3-leaf  pointed  twill  face ;  6-leaf  back ;  woven 

1  X  1. 
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Fig.  1297,  4-leaf  broken  twill  face ;  4-leaf  broken  twill 

back;  woven  1x1. 
Fig.  1298,  interlocking  twill  (Fig.  510)  face ;  9-leaf 

back;  woven  1x1. 
Fig.  1301,  7-leaf  double  satin  face;  7-leaf  satin  back; 

woven  2x1. 

Fig.  1303,  6-leaf  satin  face ;  6-leaf  satin  back ;  woven 
1  X  1. 

Fig.  1304,  twill  face  2  up  2  down ;  woven  1  face  pick 
1  back  pick  3  up  1  down,  1  back  pick  7  up  1 
down. 


Fig.  1295. 


■■□■■□■■■•□■■□■a 

■■■■□■■□■■■■OBBQ 

BsassassaniiiiaiaS'aBesil 
■□■■□■■BBDnnan 

■□■■■■oaaDBaaaaa 

aiaaaaaaaaaaaaDa 

□aaoaaaaoaaaaaaa 

□aaaBDaaoBaaacaa 


Fig.  1296. 
□aaaaaaBooaaaaGaaa 

DQBDDBDDBaDBaaaODa 

oaaDBQDBaQaaoBDDBO 

gaoasBfiiiiDBaaiaiBDgjaa 
.aDQaaaBDaBDOBDaaQQ 

QaaDBDaaQaaDDBDoaa 

QOBOoaaoaDDaDaaDDB 

Dfflffi  s  ssiB  □  a la  3f  M  □  w  a  s  r<e  ai 
□BDaBDaaDDaaDaDDaa 

ffifflDSS'AffllBQISSIftSSaaffllfiB 

BaDBoaaDaaaaaaaaao 


Fig.  1297. 


□□BBoaaaaaaaaoBB 


□aaaaaaanaaaaaaB 


aaaaaaDDaaanaaao 

BisMasaiHDisKiaiaiEiiiao 
.aaaoBaaaaaaaaoaa 

□□aaoaaaoaaaoaaa 

□  9!  SI  J9I  □  n  ffi  s  □  l£  9  r«  □  sa  H 
□BDanaDaaacaGaaa 
ffiiiGgssiioisaiiiannsiGBii 
BBGaaaaGaaGGBaGG 

aaaGaaaaaGBaaaaa 


-ffisssaassGsiisaaaiiBiG 
aaGGaaaiaoaaGaBBaG 
SBiaani3i9Sssi£SG!.«sssiii 
aaaDaaGOBaaaGaaGGB 
isaiensiiaGaiassisianefiGia 
aGGBOaaGGBGUaaaBGG 

«llGISIS9iailllSISGICI»J%SaS 

BaGaaGoaaaaGaaaGaa 

BussnssGseanaffitesGGSis 

□OaaBBDOBOGaaBBGGB 

SGBSsiSBSiaiiGiisaxjesa 
aaaaDGBaBBoaaQGBBB 

ssisssGSseesaiessGnai 
 -laaidaBBaiggr" 

DGBGDB' 


■BBaGGBaoaBBBaGBaa 

I 

Fig.  1298. 


ffiSSlKSKCDaiaillSSfflGD 
BDGaaGGBBaGBBGQB 

Si:«3;%IGDISi!ttlllSI<BaGKIffi 
aaaaaGBBQGBBGGBB 

ffi9>;i.«i[«iaGXi)is3BS»Gaiia 
□BBaaaaaoBBDaBBD 

ssGGisaissiiffiaGasiiiii 

BBGGBaaGBaGGBBGa 

ffiSjGGBsiaifflaifflaQmffiaa 

■GGaBaGBBGGBBDGB 

□GimssaaiiiaaffiiBiaBEffl 
□aaaGaBBGGBaaaBB 

DGSiaaiiiiSGGffiiiieaieiH 

□BBGGBBOGBBGGBBa 

ffieffiswsiGGiiaiiiaiissGa' 

■BGGBBGOBBGaBBGa. 


Fig.  1299. 


□GBBGGBBGGaBGGflB: 

OG8fflffii:Biaaac«H>i!iftJiL<s 
□BBDGaaQGaBGGaaG 

BBDaaaGGBBGGHBGG 

fflfflKfflaSGGgffiSSfflSSGG 
BGGBBGGaaGGBaGGB 

QGaaaGBaGGBBaaBB 

ffifflfflfflGGffiffliisffliaacaw 
□aaGGBaGGaaGGBBG 

BBGGBaGaBBGGBBGO 

EeSGGSaffiSaiijGGISliSin 
BGGBBGGaBGGBaGGH 
OQBBQGaaGGBaGaBM 

□GiiEiHsnffiiviaG^iiissiai.i^ 
QBBGGBaGaaaGQaaa 

■BDaBBDOBBaGBBGa 


Fig.  1300. 


Fig.  1305,  7-leaf  satin  face;  7-leaf  satin  back;  woven 
2x1. 

Fig.  1307,  5-leaf  warp  satin  face ;   10-leaf  warp  satin 

back ;  woven  1x1. 
Fig.  1308,  twill  face  2  up  3  down,  10-leaf  satin  back ; 

woven  2x1. 

Fig.  1309,  twill  face  2  up  2  down ;  woven  1  face  2  up 
2  down,  1  stuffing  pick  1  down  4  up  1  down  1  up 
1  down  4  up,  1  back  pick  1  down  11  up;  this 
may  also  be  considered  as  woven  2  face  1  back,, 
making  a  12-leaf  diagonal. 
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Pig.  1310,  basket  face  3  up  3  down ;  woven  1  face,  1 

back,  1  face,  1  back,  1  face. 
Fig.  1314,  crepe  face.  Fig.  1311;  back  9  up  1  down 

5  up  1  down ;  woven  2x1. 


Fig.  1301. 


Fig. 1302. 


Fig.  1303. 


Fig.  1304. 


'■□■■■■□■□■■■■a 
■■■■□■□■■■■□■a 

■■□■□■■■■□■□■a 

oaaaaaaaaaaaaa 
aaaoaaaaaaDBDa 


■□aaaaaacaaaao 

aaaaaaQaaaaaaG 
■aQaaaaaaaaoaa 

oaoaaaaoaaaaaa 
oaaBBoaaaaaBaa 


□□□aaaQDDDi 


ooDDomaaaaaaua 
QCDaQQQQDDaaaa 

□aDDODaaaaaDQa 
ooaoaomaaaaaam 

ooaomDaaaaamaa 
□qaDaqaDDBDQDa 

mooaoDamaoaaaa 
aaoaamoaaaaaam 

QoaaDDDQaaaciaa 
oaQciDDDDBaaoDa 

□□DDodaaoDaDDB 
□aDDBaDaaaaaaa 

DDaDDDoaDBDQag 
■□□□□QnaaaQDDD 


Fig.  1305. 


jiDDaDoaaaDaa 
□DCiDaaaaaDaaa 
oaaDDDDaaDDaQ 


□aDDaaDoaaDi 

DaaaaaaaaacDQ 
DDDQDaaaDDDaa 
□□aaDDDDBaaaa 

aDDDDaBDDGDna 

BSMBSOSSSSBIlQaB 

□□aaoaaaDBaaD 
BDDaoDaaooaDB 
onaaaaaocaaDa 

aaaciaaaaaaaaa 

□QcaaaaDDDaaa 
BBODDaDaaaDDa 
□□□□aaoaDDBaG 

ss:«ss:nDiiie[iaa 
caaoaaaaaoaoa 

□□□□aaaaociaaa 
□aaDDaGQaaaaa 

□  □□□□BBDDaDi"  ~ 


□□aaoQaaaaaao 

Has»:iiiBaGaisiiiiiM 

BDaaDBaDDCODB 

DDaaQDDDaBaDa 

iDDDaDBaaaDDr 


□□DaaQaoDBaaa 


.^jDcaoBBGaDoa 
□□DaBQaorjCBan 

■BDDDDDBaOaQa 

□□□□aaanQDaaD 


DaaaDQDaaaoDD 
□□□□aBoanCDaa 
□aaaaaDDaaDDD 

aDDDQaf uoaaaa 

□DBBaDDDaaDDQ 

BDDDGaanaOGDa 
OGaaGaaaQBBGa 

n9»!aeGiS!nRSiBGaDDii 
BaaaaDaaDGaGB 

□GDBaQDGaaBDG 

BaaDQaaaGQaQD 
oaGBBOGoaDaaa 

asiiDiiGsiapiEsnG 
BaDGnQGaanGaa 

DDCoaaaaaaaaG 

DBBGODCaaGGGG 

□aoaBBGGGaDBa 

□  91 K 1!  H  ii!  a  3)  [•]   9  «l  M 

aaaQQaQaaaana 

GiiasssiiGieKsiia 
oaaGGaaGDaDBB 
OQaaaQDaaaaca 
aaDaQaaoaaaca 

asGffiwwKsiassdsasa 
DGaaQGQDDaaap 

sni«»as;»iSG»;(BSia 

BGaaDGBBGaGDa 

oaaaaDODaBaaa 
■BDaGGaaGGDDa 


DGBDaODDBaDa 

BaGGaGBaaaaa 
oaDBaaDGoaGa 

DDQOOiGGGDDB 

OBOODGOBGaaD 

HSSGXKX^SGKH 

DaaQBGDoaaaa 

QQaGGGGOBOaa 

HOKXSSKGKKSSI 

BaaaQaaaQQaa 


■Gl 


■Gl 


BaoGBBGaaaaGaBGa 

aiiiHa)a%ifi9iS[«Gassssa 
aaGBGaaaaaGaaaBa 
GBBOGaaGGaaGaBBa 
esa9Gi*ie«iiir«iiR:'<^is[tiaaaa 
BaaGBGBaaaaGBGBa 
□GaaaaaaGaBBaGaB 
[cea[<{SffiasnaamGaisa 
BaaaGaGBaaaflDBGa 
BGQaaaGaaopaBGGa 
ssaHaGHxsssaaisBa 
■aaaaDBGaaaaBaBa 
BaaoaaoGaBQGBaOG 
assn!i9e%£Hiii«i8esiaGsi 
GaBBBaGBGBaaaaaa 
aaaGGBBaGBaGaaaa 
ffiaeaKsajeGatewiDaaan 
aGaaaaaaaoBBaaaa 
□GaaaaaanaaaGGr- 


□aaaaBaBGagBBBaa 

BGGBaaGBaaDaaGDa 

aaaKBaxasGaasiiaaa 
aaBGaaaaaaBGaaaB 
aaaaaaDGaaGGaaaG 
paGaaeaiesaaaHiiiissgn 
BaoaaaanaGaDaaa 
□aaaoBBDGBaGOBaG 
wiiiKDSs^aaaHGwajsa 
BaBoaaaaaaaGaGaa 
QDaaaGaaDGaaQGBB 
SRSsaHGfflffiMSsewasassffl 
■aaaGaaaaaaaaaGB 
SoaBaaGaaaaaBDDa 
SanassKaesciKaiaoKa 
■aBBaaaaaaaaaaaa 
■■aaaaoaaaaaaaaa 
saaiiaeiiGiqssitiasisaa 
DaBaaaGaoaaaaanB 
riaaGQaaaGaaGcaBq 
RxsassBiiiasaasiaMG 
■GaaaaaaaGaaaaaG 
DaBaaaBBGoaaaGaa 
Bii;s!9s:<tii!iiiCia»iiisx3fi9 
□aoBaaaaaaGaaaaa 
aGaBBGaaaaGaaaGB 
g8GrCfjs«ti8a[«iia[i8ssasiB 
BOBGaaaaaaBaaaBa 

Fig.  1306. 


BGGBBGGaaOGBBGaa 

snanaoaisaassaans 
aQaaaGaaaGaaaGBgi 
GaaaaaaaoaaBGCBa 
Gwaseiaaaaaxsassn 
GBaaaaaBGaaaoaaB 
□BaaQaaaGBBGaBaa 
saaaaaifiaanaGnnsa 
BBaaBaaGBBBGaaaG 
BaGoaaGGaaaGaaaG 
ffiaaaaaGfcaaaaaaoa 
aBQBBaDaaaGaaaaa 
aGGBaaGBBGGaaaaa 
aGaaBaaaaqanaaatis 
BaaBBGBaaGaaaQaa 
□aaBaaaaaaBBGGBB 
aaaaoaaaaaanGsan 


■□I 


IGI 


aaaciGaaGaBBGGBaa 
aaBsnssGaaaaaaaa 
aBaGaBaGBBBGaaaa 
BaaDaannaaGGBBGa 


BaaaBBaaGBBBBGaaaaGa 

aanasaoanxaaaaaaaaaia 
aGaBaaaaaaaaaaaaGBaa 


BaBaaaaBBGaBaaaaaaaa 

aBGnaaeaaaaaGaaassBa 
aaGaaaaDBaaBGaaaaaaa 

EtaaaaaaaaasaaaaGaaats 


■Gl 


laaaaaaaaGaaaRffiaassGii 
BaBaBaBBaaaBaGaaaaGa 
aGaaBasaanaoisaaaaaas 
BGaaaBOBBaaGaaaaaaaa 
aaaaGaaaaaaaasGaanriaig 
BBaBGaBaaGaaaaGaaaaa 
aaaaaanGBaasaaaasGaa 
aaGaaaBGBBBBoaaaaGBa 
GasaaaeaaaGBsaaeaaaaa 
aaaaaoaBaaGBBBBGaaaa 

Fig.  1307. 


A  heavier  fabric  can  be,  made  with  Fig.  1270  than 
with  either  Fig.  1268  or  Fig.  1269,  as  the  back  filling 
in  Fig.  1270  is  stitched  but  once  in  six  threads  instead 
of  every  third  thread. 

As  both  Figs.  1271  and  1272  are  woven  with  a  plain 
weave  on  the  face,  rule  3,  already  given,  cannot  be 
followed.    These  weaves  are  in  common  use. 
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When  a  warp  thread  passes  below  and  stitches  a 
back  pick,  it  should  also  lie  below  the  preceding  face 
pick.  For  example,  in  Fig.  1271  thread  4,  which 
stitches  pick  2  (back)  is  below  pick  1  (face). 

A  fabric  can  be  made  much  heavier  with  either  Fig. 

1275  or  Fig.  1276,  in  which  the  back  filling  is  stitched 
every  eighth  thread,  than  if  woven  with  Fig.  1274,  in 
which  the  back  filling  is  stitched  every  fourth  thread. 

These  three  back  filling  weaves.  Figs.  1274,  1275  and 
1276,  have  the  same  weave,  a  4-leaf  twill,  on  the  face. 
When,  however,  the  back  filling  weave  covers  twice 
as  many  warp  threads  as  the  face  weave,  the  back 
stitchers  must  be  brought  on  alternate  face  twills  in 
order  to  prevent  them  from  affecting  the  appearance 
of  the  face.  If  the  back  stitchers  are  all  brought  on 
the  same  face  twill,  this  twill  will  appear  flatter  and 
narrower  than  the  other  twill  under  which  the  back 
picks  float  without  stitchers. 

Fig.  1275  shows  aU  the  back  stitchers  on  the  same 
twill  line,  producing  an  uneven  face,  while  in  Fig. 

1276  the  face  twills  will  be  uniform  because  the  back 
stitchers  come  on  alternate  twills. 

Fig.  1289  is  also  arranged,  like  1276,  to  give  a 
smooth  face. 

The  arrangement  of  1  face  2  back,  shown  at  Fig. 
1290,  is  for  the  purpose  of  reducing  the  cost  of  the 
fabric,  cheaper  material  being  used  for  the  back  than 
for  the  face. 

Back  filling  cloths  are  sometimes  made  firmer  by 
stitching  the  back  filling  two  or  more  times  in  each 
weave  pattern,  as  shown  at  Figs.  1281  and  1282. 

Fig.  1280  shows  the  back  pick  stitched  by  being 
raised  above  two  adjacent  warp  threads.  This  method 
is  admissible  for  weaves  with  long  floats,  but  the  con- 
trast in  color  or  quality  between  the  face  and  back 
should  not  be  too  sharp. 

Fig.  1283  gives  a  very  firm  fabric.  As  the  filling  is 
woven  1  face  1  back  the  yarn  on  the  back  and  face 
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should  be  about  the  same  size.  This  weave  is  well 
adapted  for  a  close  finish  on  woolen  fabrics.  In 
checks  and  plaids  two  adjacent  threads  of  one  color 
in  the  warp  are  required  to  balance  one  face  thread 
of  the  same  color  in  the  filling. 

Plain  wool  and  silk  mixtures  are  made  with  this 
weave.  The  warp  and  back  filling  are  usually  black, 
the  face  filling  being  all  2-ply  made  of  1  single  black, 
1  organzine  silk. 

Fig.  1283  is  Fig.  1243  turned  one-quarter  way  round  to 
transpose  the  warp  and  filling. 

Fig.  1283  may  be  used  for  a  cotton  warp  frieze,  the 
warp  being  hid  by  both  face  and  back.  The  use  of 
cotton  warp  for  friezes  is  of  doubtful  economy  owing 
to  the  necessity  of  increasing  the  number  of  picks  to 
obtain  the  required  weight.  A  cotton  warp  frieze 
woven  with  Fig.  1283  can  be  striped  in  the  warp  by 
weaving  fancy  woolen  warp  threads  on  an  extra  har- 
ness in  5  up  3  down  broken  twill  order. 

Fig.  1293  is  suited  for  cotton  warp  piece  dyed 
chinchillas. 

Figs.  1283,  1284,  1285,  1286,  1287,  1288,  1291,  1292, 
1293,  1303  and  1305  are  weaves  in  which  the  filling 
predominates  on  the  surface  of  both  face  and  back, 
the  warp  being  covered.  Such  weaves  are  often  used 
for  cheap  fabrics  in  which  the  warp  is  cotton  yarn  and 
the  filling  medium  wool  or  shoddy.  If  the  filling  is 
made  of  shoddy  and  spun  to  a  coarse  count,  the  1  and 
1  or  2  and  2  order  is  usually  changed  to  2  face  1  back  in 
order  to  improve  the  appearance  of  the  face.  The 
face  weave  is  arranged  to  give  a  regular  stitching  of 
the  back  filling.  This  arrangement  is  shown  at  Figs. 
1291,  1292  and  1293. 

When  cloth  in  which  the  warp  predominates  on  the 
face  is  woven  with  a  back  filling,  the  latter  must  float 
at  least  twice  as  far  as  the  face  filling  and  be  so  inter- 
laced that  stitchers  shall  come  on  every  twill  line.  In 
such  weaves  it  is  not  always  possible  to  have  the 
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stitching  warp  thread  below  the  face  thread  both  be- 
fore and  after  the  back  pick. 

This  difficulty  is  illustrated  at  Fig.  1307,  in  which 
the  warp  thread  that  stitches  a  back  pick  is  below  the 
preceding  face  pick,  but  above  the  succeeding  face 
pick.  If,  however,  the  face  weave  is  a  double  warp 
satin,  instead  of  single,  the  stitchers  can  be  inserted 
so  that  the  warp  thread  hes  below  the  face  pick  on  each 
side  of  the  stitched  back  pick,  Figs.  1295  and  1301. 

For  fine  stripes  a  3-leaf  twill,  pointed  in  the  filling, 
is  used,  with  the  face  picks  stitched  successively  on 
warp  threads,  1,  2,  3,  2,  Fig.  639.  Fig.  1296  shows 
such  a  weave  with  the  back  filling  stitched  only  on 
warp  threads,  1,  3,  4,  6.  The  absence  of  back  stitchers 
on  warp  threads  2  and  5  does  not  cause  irregularity 
of  tension  because  these  two  threads  are  woven  plain 
and  thus  interlace  the  face  filling  more  closely  than  the 
other  warp  threads,  which  are  woven  1  up  2  down. 

It  is  evident  from  Fig.  1296  that  the  face  of  back  fill- 
ing weaves  need  not  be  regular  twills  or  satins.  Most 
weaves  are  suited  for  the  face  of  back  filling  fabrics, 
especially  those  in  which  the  warp  passes  below  two 
successive  filling  threads. 

Fig.  1297  is  a  broken  2  up  2  down  twill.  Fig.  382, 
on  the  face,  with  a  broken  3  up  1  down  twill  on  the 
back. 

Fig.  1294  is  a  corkscrew.  Fig.  457,  on  the  face,  with 
a  9-leaf  back  weave. 

Fig.  1298  is  an  interlocking  twill.  Fig.  510,  on  the 
face  with  a  9-leaf  back  weave.  All  three  are  suitable 
for  heavy  goods. 

Two  back  picks  can  be  inserted  between  each  face 
pick.  In  such  a  case  one  back  pick  passes  below  the 
other  and  floats  twice  as  far.  Fig.  1304  shows  such  a 
weave  in  which  one  back  pick,  stitched  with  an  8-leaf 
satin,  passes  under  the  other  back  pick,  which  is  stitched 
with  a  3  up  1  down  twill,  the  face  weave  being  a  2  up 
2  down  twill. 
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Fig.  1309  shows  the  diagonal,  Fig.  326,  woven  with 
back  filling.  This  weave  can  be  designated  as  2  face, 
1  back  or  1  face,  1  stuffing  pick,  1  back. 

In  Fig.  1310  each  warp  thread  stitches  the  back 
filling  twice  in  each  filling  pattern.  The  face  is  a  6-leaf 
basket.  The  filling  is  woven  1  face,  1  back,  1  face,  1 
back,  1  face. 

Fig.  1314  shows  the  crepe  weave,  Fig.  1311,  with 
each  back  pick  woven  9  up  1  down  5  up  1  down.  The 
filling  is  woven  2  face,  1  back. 

Figs.  1302  and  1315  are  often  used  for  fine  worsteds. 
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The  twill  form  in  which  the  back  picks  are  stitched 
causes  a  diagonal  break  or  recess  on  the  face. 

Figs.  1306,  1313  and  1316  are  used  for  military 
diagonals  and  cloth  for  riding  breeches. 

Fig.  1306  is  woven  1  face,  1  stuffing  pick,  1  back. 

Fig.  1313,  1  face,  1  back. 

Fig.  1316,  2  face,  1  back. 

A  diagonal  recess  is  obtained  by  stitching  the  back 
picks  as  shown  at  Figs.  1299  and  1300. 

A  familiarity  with  the  construction  of  back  filling 
weaves  is  important,  especially  when  dissecting  cloths 
of  this  kind  which  may  have  been  fulled  hard. 

When  drafting  back  filling  weaves  in  which  it  is 
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difficult  to  stitch  the  back  picks  regularly,  the  stitchers 
are  arranged  to  conform  to  the  face  weave.  For  this 
purpose  a  space  is  left  between  each  two  face  picks, 
and  on  each  of  these  lines  risers  are  marked  where  the 
back  pick  should  be  stitched.  The  face  weave  is  then 
drafted  so  that  as  many  of  the  back  stitchers  as  possi- 
ble may  come  where  the  warp  is  below  both  the  preced- 
ing and  succeeding  picks.  The  remaining  stitches  are 
then  rearranged  to  effect  the  same  result  while  disturb- 
ing the  regular  order  as  Httle  as  possible. 
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Fig.  1302  is  a  back  fiUing  weave,  3  face,  1  back,  1 
face,  1  back. 

Fig.  1312,  used  for  woven  felt,  is  a  broken  1  up  3 
down  twill  on  the  face  and  a  broken  3  up  1  down  twill 
on  the  back,  woven  1  face,  1  back,  1  stuffing  pick. 
After  each  two  picks  (1  face,  1  back)  there  is  inserted 
a  stuffing  pick  which  lies  between  the  face  and  back. 
Above  this  pick  is  raised  every  warp  thread  that  is 
raised  above  the  preceding  or  succeeding  face  pick. 
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Fig.  1306,  16-shaft,  woven  1  face,  1  stuffing  pick, 
1  back. 

Fig.  1312,  woven  1  face,  1  back,  1  stuffing  pick. 

Fig.  1315,  woven  2  face,  1  back. 

Fig.  1316,  7-shaft,  woven  2  face,  1  back. 


TRICOT  WEAVES 


Cloths  having  the  face  broken  with  narrow  and  uni- 
form furrows  or  ridges  to  resemble  knitted  fabrics  are 
called  tricots,  the  name  being  derived  from  the  French 
tricoter,  to  knit.  When  the  furrows  run  lengthways 
or  in  the  direction  of  the  warp,  the  weave  is  called 
tricot  long."  If  the  furrows  run  crossways  or  with 
the  filling,  it  is  called  'Hricot  cross." 

The  simplest  way  of  obtaining  a  tricot  effect  is  by 
alternating  a  thread  of  right  twist  with  one  of  left 
twist  in  both  warp  and  filling  on  a  plain  weave.  The 
reversal  of  the  twist  causes  a  ridge  or  tricot,  which  is 
very  effective  in  light  fabrics.  Combinations  of  tricot 
long  and  tricot  cross  effects  can  be  made  by  a  suitable 
arrangement  of  threads  of  different  twist  in  both  warp 
and  filling. 

TRICOT  LONG 

In  the  weaves  at  Figs.  1317  and  1318  tricot  effects 
are  produced  by  alternating  two  threads  of  a  warp 
weave  with  two  threads  of  a  filling  weave. 

Fig.  1317,  2  threads  woven  3  up  1  down,  2  threads 
woven  1  up  3  down. 

Fig.  1318,  2  threads  woven  4  up  1  down,  2  threads 
woven  1  up  4  down. 

Combinations  of  2  up  1  down  with  1  up  2  down 
can  also  be  used  for  this  purpose. 

At  Fig.  1319  a  group  of  4  warp  threads  is  woven 
plain  on  alternate  picks,  the  other  picks  floating  on 
the  back.  The  plain  weave  and  float  are  transposed 
for  the  next  4  threads,  the  back  pick  interlacing  the 
warp  in  plain  weave  order,  while  the  plain  pick  floats 
on  the  back.    This  exchange  of  position  after  each 

252 


TRICOT  WEAVES 


253 


4  warp  threads  causes  a  rib  or  tricot  line  and  produces  an 
elastic  fabric.  It  is  suited  for  a  tricot  effect  in  worsted 
dress  goods  with  150  to  170  picks  of  l/70s  to  l/80s 
worsted  per  inch. 

For  heavy  tricot  cloths,  transposed  double  weaves, 
as  shown  at  Fig.  1320,  are  used.  In  Fig.  1320  the  first 
4  warp  threads  form  two  plain  cloths,  one  above  the 
other,  and  not  stitched  in  any  way.  After  the  fourth 
thread  every  back  pick  comes  to  the  face,  while  the 
face  picks  pass  to  the  back.    In  this  new  position  two 
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plain  cloths  are  again  made  for  4  threads  when  the 
back  and  face  picks  again  are  transposed,  resuming 
their  original  position  for  another  four  threads.  The 
transfer  of  the  filling  from  face  to  back  and  from  back 
to  face  makes  one  compact  fabric. 

At  the  point  where  the  face  and  back  picks  are 
transposed  a  back  warp  thread,  woven  1  up  3  down, 
breaks  with  the  adjacent  face  warp  thread,  woven  3 
up  1  down,  as  shown  by  threads  4  and  5,  Fig.  1320. 
This  sharp  break  tends  to  separate  the  two  adjacent 
face  warp  threads,  3  and  5,  Fig.  1320,  causing  the  face 
warp  to  form  groups  of  two  threads  each.  Threads 
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1  and  3  lie  close  together,  as  do  threads  5  and  7,  devel- 
oping the  tricot  effect. 

;  Fig.  1320  may  also  be  considered  as  a  back  warp 
weave  with  a  broken  3  up  1  down  twill  on  the  face  and 
a  broken  1  up  3  down  twill  on  the  back,  the  two  weaves 
being  so  adjusted  as  to  cause  the  break  already  de- 
scribed. By  an  increase  in  the  width  between  the 
breaks  the  double  plain  weave  is  clearly  developed  as 
shown  at  Figs.  1321  and  1322.  The  face  and  back 
picks  are  transposed  every  6  threads  in  Fig.  1321, 
and  every  8  threads  in  Fig.  1322. 

Fig.  1323  shows  a  pattern  with  tricot  stripes  of  dif- 
ferent widths. 

Very  heavy  tricot  cloths  are  made  with  extra  back 
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Fig. 1323. 

warp  or  filling.  Fig.  1324  shows  the  tricot  long,  Fig. 
1320,  with  a  back  filhng  stitched  in  7  up  1  down  order. 

Tricot  long  effects  are  frequently  used  for  fine  woolen 
goods  in  which  the  face  warp  consists  of  woolen  yarn 
twisted  with  organzine  silk. 


TRICOT  CROSS 

Tricot  cross  effects  are  obtained  by  turning  the 
tricot  long  weaves  one-quarter  way  around,  thus 
transposing  the  warp  and  filling.  Fig.  1325  shows  2 
picks  of  a  broken  3  up  1  down  twill  alternating  with 
2  picks  of  a  broken  1  up  3  'down  twill.  The  filling 
threads  are  arranged  to  avoid  a  sharp  break  like  that 
in  the  warp  of  the  tricot  long,  Fig.  1317.  The  tricot 
effect  can  be  made  more  pronounced  by  using  heavier 
filling  for  the  picks  that  float  on  the  back. 
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Fig.  1326  is  a  cross  tricot  weave  obtained  by  turning 
Fig.  1320  one-quarter  way  around  to  bring  the  back 
threads  in  the  fiUing.  It  is  shown  at  Fig.  1327  with  a 
stuffing  pick  in  each  stripe  to  increase  the  weight  of 
the  cloth. 

Fig.  1326  may  be  considered  a  double  plain  weave 
with  face  and  back  warp  threads  transposed  every 
4  picks.  As  the  tricot  effect  covers  the  same  number 
of  threads  as  in  Fig.  1320,  it  may  be  considered  a  back 
filling  weave  with  the  face  a  broken  1  up  3  down  twill, 
and  the  back  a  broken  3  up  1  down  twill,  the  two 
weaves  being  adjusted  to  cause  a  break  by  bringing  a 


Fig.  1324. 
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Fig.  1325. 
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Fig.  1326. 
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Fig.  1327. 
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Fig.  1328. 
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Fig.  1329. 


single  riser  on  a  face  pick  next  to  a  single  sinker  on  a 
back  pick. 

Fig.  1328  shows  a  back  filling  tricot  weave,  2  face, 
1  back.  The  face  weave  is  a  1  up  2  down  twill  to  the 
right ;  the  back  weave  a  2  up  1  down  twill  to  the  left. 
Each  sinker  on  the  back  pick  comes  next  to  a  riser  on 
the  preceding  face  pick,  producing  the  break  or  tricot 
effect. 

Fig.  1329  shows  a  similar  arrangement  with  a  broken 
1  up  3  down  twill  on  the  face  and  a  3  up  1  down  twill 
to  the  right  on  the  back ;  woven  2  face,  1  back. 
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Figs.  1328  and  1329  are  suited  for  very  fine  tricot 
effects. 

In  tricot  fabrics  the  effect  depends  in  large  measure 
upon  the  correct  adjustment  .of  the  set  of  warp  and 
filling,  and  upon  the  relative  size  of  the  warp  and  filling 
yarn.  Thus  in  Fig.  1326  the  tricot  effect  is  made  more 
pronounced  by  increasing  the  relative  size  of  the  filling 
yarn  as  compared  with  the  warp. 


CLOTHS  WITH  AN  EXTRA  INNER  FABRIC 


If  the  threads  of  a  fabric  float  for  long  distances,  it 
is  frequently  necessary,  in  order  to  prevent  slipping  of 
the  warp  and  filling  and  to  make  the  cloth  more  dur- 
able, to  introduce  an  extra  inner  fabric,  which  is 
usually  woven  with  a  plain  weave. 


Fig.  1330. 
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Fig.  1331. 


Fig.  1332. 
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Fig.  1333. 


Fig.  1331  is  a  6  up  6  down  basket.  Fig.  1330,  woven 
1  and  1  with  an  inner  plain  weave.  It  is  drafted  as 
follows : 

1.  The  warp  and  filling  threads  for  the  inner  fabric 
are  shaded  to  distinguish  the  inner  from  the  outer 
threads. 

2.  The  inner  plain  weave  is  drafted  with  dotted 
circles  on  the  shaded  threads. 

3.  The  weave  for  the  outer  threads  is  drafted  with 
black  squares. 

4.  The  inner  and  outer  weaves  having  been  drafted 
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as  above,  it  is  now  necessary  to  raise  the  outer  warp 
threads  above  the  inner  picks  when  the  outer  threads 
float  on  the  face.  Where  the  outer  warp  is  above  an 
outer  pick,  the  outer  warp  thread  is  also  raised  above 
the  succeeding  inner  pick,  thus  bringing  the  inner  pick 
below  the  outer  warp. 

It  is  also  necessary  to  raise  the  inner  warp  threads 
above  the  outer  picks  where  the  latter  float  on  the  back. 
Where  an  outer  warp  thread  is  raised  above  an  outer 

pick,  the  inner  warp  thread 
at  the  right  is  also  raised 
above  the  same  outer  pick, 
thus  bringing  the  inner  warp 
thread  above  the  outer  fill- 
ing. 

No  additional  risers  are 
necessary  in  the  squares 
where  the  outer  picks  float 
on  the  face,  because  the 
outer  picks  come  above  the 
adjacent  inner  picks,  while 
the  outer  warp  threads  float 
on  the  back. 

This  fourth  and  last  opera- 
tion of  drafting  may  be 
stated  thus : 

Place  a  riser  to  the  right  and  also  above  each  riser 
of  the  outer  weave. 

The  completed  draft  is  shown  at  Fig.  1331. 

Figs.  1331,  1333  and  1355  are  weaves  for  cloths  with 
extra  inner  fabrics,  the  outer  weaves  being  shown  at 
Figs.  1330,  1332  and  1334  respectively. 

When  the  fabric  is  laid  2  inner,  1  outer,  the  fourth 
operation  is  changed  to  the  following: 

Place  a  riser  at  the  right  and  left  as  well  as  above 
and  below  each  riser  of  the  outer  weave,  as  shown  at 
Fig.  1337,  for  which  Fig.  1336  is  the  ground  weave. 

On  the  other  hand,  when  the  cloth  is  laid  2  outer, 


Fig.  1334. 
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Fig.  1335. 
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1  inner,  the  fourth  operation  is  changed  to  the  follow- 
ing: 

Place  a  riser  above  every  riser  on  each  outer  pick  that 
is  followed  by  an  inner  pick;  and  place  a  riser  at  the 
right  of  every  riser  of  each  outer  warp  thread  that  is 
followed  by  an  inner  warp  thread,  as  shown  at  Fig. 
1340,  for  which  Fig.  1339  is  the  ground  weave. 

Fig.  1336.  Fig.  1338.  Fig.  1339. 


Fabrics  are  also  woven  with  plain  stitch  threads 
running  in  only  one  direction,  warp  or  filling,  and  which 
are  completely  covered  by  the  other  threads. 

Fig.  1338  shows  a  broken  3  up  1  down  twill  to  which 
an  extra  warp  thread  is  stitched  plain,  1  up  1  down 
with  the  filling.  The  warp  is  2  regular,  1  extra.  The 
two  weaves  are  so  adjusted  that  the  extra  warp  threads 
are  covered  by  the  regular  threads. 
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■■■■■■■■■■■■□■□□■□□inaaiia 

Fig.  1340. 


Fig.  1337. 


DOUBLE  CLOTHS 


A  double  cloth  consists  of  two  distinct  fabrics,  face 
and  back,  which  are  generally  stitched  together  by 
interlacing  the  face  threads  with  the  back  threads. 
The  various  applications  of  double  cloth  construction 
are  as  follows : 

1.  Tubular  fabrics,  such  as  lamp  wicking,  fire  hose, 
seamless  bags,  woven  felt  for  covering  pipes,  etc. 
The  face  and  back  are  joined  at  both  sides,  forming  a 
tubular  fabric. 

2.  To  produce  a  fabric  of  uniform  density.  Fre- 
quently the  face  does  not  permit  the  addition  of  a  back 
filling  only,  in  which  case  a  separate  set  of  warp  threads 
for  the  back  must  be  added  to  carry  the  back 
filling. 

3.  To  make  the  fabric  thicker  and  heavier  than  is 
possible  with  back  filling  alone.  It  is  evident  that  in 
double  cloth,  the  warp  threads  being  divided  into  two 
parts,  a  much  smaller  number  of  threads  are  inserted 
in  one  texture  than  is  the  case  with  back  filling  cloths, 
in  which  all  the  warp  threads  are  woven  together. 
The  more  open  the  set  of  the  warp,  the  more  easily 
will  it  receive  the  filling,  and  thus  the  thicker  and 
heavier  can  the  cloth  be  made. 

4.  For  the  better  production  of  plaids  and  checks 
in  both  light  and  heavy  goods.  If  such  patterns  are 
made  in  filling  back  fabrics,  the  set  of  the  filling  is  likely 
to  be  too  coarse,  as  it  is  impossible  to  insert  as  many 
face  picks  per  inch  in  a  filling  back  cloth  as  in  a  cloth 
without  back  filling.  The  result  of  the  more  open 
filling  set  is  that  each  square  of  the  weave  represents 
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a  space  which  in  the  cloth  itself  is  longer  than  it  is  wide. 
The  chief  defect  of  such  a  texture  is  that  the  warp 
colors  are  more  prominent  than  the  filling.  This  is 
due  to  the  more  open  set  of  the  filling,  which  leaves 
the  warp  threads  more  exposed.  This  difficulty  may 
be  relieved  by  laying  the  warp  with  a  more  open 
set,  using  finer  yarn  for  the  back  filling  and  inserting 
more  picks. 

5.  Cloths  are  also  made  double  in  order  that  the  cost 
may  not  increase  in  proportion  to  the  increase  in  the 
weight  and  thickness.  Double  textures  not  only  per- 
mit the  insertion  of  more  filling,  but  offer  the  advan- 
tage that  in  both  warp  and  filling  the  backing  yarn  can 
be  made  of  much  cheaper  material  than  that  used  for 
the  face.  This  is  especially  true  of  the  back  filling 
yarn  which  in  double  cloths  is  often  very  heavy  and 
made  of  exceedingly  low  stock.  Such  yarn,  if  used 
for  the  backing  of  regular  back  filling  cloths,  would 
be  likely  to  show  through  on  the  face.  Moreover, 
the  heavy  backing  would  make  it  impossible  to 
drive  the  required  number  of  picks  into  back  filling 
fabric. 

6.  Cloths  with  face  and  back  of  contrasting  colors, 
such  as  plaid-back  overcoating.  The  set  and  weave 
of  the  back  of  a  double  cloth  are  usually  made  to  con- 
form to  those  of  the  face.  This,  however,  is  not  essen- 
tial. Both  the  set  and  weave  of  the  back  may  be 
entirely  different  from  those  on  the  face.  This  is  not 
to  be  understood  as  permitting  the  use  of  any  and 
every  possible  combination  of  diverse  weaves  and  sets 
for  back  and  face,  as  the  shrinking  or  fulling  properties 
of  the  different  textures  must  be  considered.  Judg- 
ment must  be  used  on  this  point  as  no  fixed  rules  can 
be  laid  down. 

The  face  and  back  threads  in  both  warp  and  filling 
are  arranged  so  that  one  back  thread  comes  after 
one,  two,  three,  or  four  face  threads.  Following  are 
.some  practical  combinations : 
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Face  Weave 

Back  Weave 

Set 

Jr^lain 

Plain 

1  face  1  back 

Plain. 

Plain 

2  face  1  back 

Jrlain 

Twill  2  up  2  down 

1  face  1  back 

ir^lain 

Basket  2  up  2  down 

1  face  1  back 

Basket  2  up  2  down 

Basket  2  up  2  down 

1  face  1  back 

Basket  2  up  2  down 

Plain 

2  face  1  back 

Basket  3  up  3  down 

Plain 

2  face  1  back 

Basket  3  up  3  down 

Plain 

3  face  1  back 

Twill  2  up  1  down 

Plain 

2  face  1  back 

i  Will  z  up  z  down 

Plain 

2  face  1  back 

Twill  9  iir>  9  rlrwurn 

1  Will  z  up  z  Clown 

1  face  1  back 

Twill  2  up  2  down 

Twill  3  up  1  down 

1  face  1  back 

Twill  2  up  2  down 

Broken  twill  3  up  1  down 

1  face  1  back 

Broken  twill  3  up  1  down 

Broken  twill  3  up  1  down 

2  face  1  back 

Broken  twill  3  up  1  down 

Plain 

2  face  1  back 

Satin  5-leaf 

Satin  5-leaf 

2  face  1  back 

Twill  3  up  3  down 

Plain 

3  face  1  back 

Twill  3  up  3  down 

Plain 

2  face  1  back 

Twill  3  up  3  down 

Twill  2  up  1  down 

2  face  1  back 

Tricot  long 

Plain 

4  face  1  back 

Fig.  1341. 
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Fig.  1343. 


Fig.  1344. 
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The  arrangement  of  face  and  back  in  the  warp  may 
be  different  from  that  in  the  filling.  For  example, 
the  warp  may  be  dressed  1  face,  1  back  and  the  filling 
2  face,  1  back,  or  the  warp  may  be  3  or  4  face,  1  back, 
and  the  filling  2  face,  1  back.  The  object  of  such  vari- 
ations is  to  increase  the  proportion  of  filling  in  the 
goods,  on  account  of  the  lower  cost  of  the  back  filling, 
and  to  obtain  a  better  cover  on  the  back. 

Weaves  for  double  cloths  are  drafted  as  follows: 
1.  The  spaces  for  the  back  threads  are  indicated 
by  the  diagonal  hnes,  Figs.  1341  and  1342,  in  which 
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the  set  is  1  face,  1  back  and  2  face,  1  back  respectively. 
This  is  to  distinguish  the  back  threads  from  the  face, 
and  serves  no  other  purpose.  The  back  threads  can 
be  distinguished  by  any  other  means  desired,  such  as 
painting  the  space  instead  of  marking  it. 

2.  The  face  weave  is  next  drafted  with  black  squares 
indicating  warp  risers,  and  blank  squares  for  warp 
sinkers.  For  example,  Fig.  1343  shows  a  plain  woven 
face  on  Fig.  1341 ;  Fig.  1344,  a  2  up  2  down  twill  face 
on  Fig.  1342. 

3.  All  face  warp  threads  are  now  raised  above  the 
back  picks.  This  is  shown  by  Fig.  1345  for  Fig.  1343 ; 
by  Fig.  1346  for  Fig.  1344. 

4.  The  weave  intended  for  the  back  is  drafted  on 
the  back  warp  and  filling  threads.  The  dotted  squares 
indicate  warp  risers.  Figs.  1347  and  1348  show  a 
plain  weave  on  the  back  of  Figs.  1345  and  1346  re- 
spectively. 

For  cloths  set  2  face,  1  back,  the  draft  is  usually 
begun  1  face,  1  back,  2  face,  1  back,  etc. 

All  double  fabric  weaves  are  drafted  in  the  manner 
just  described.  It  is  evident  that  face  and  back  each 
form  separate  textures,  which  may  be  of  different 
colors. 


TUBULAR  FABRICS 


Tubular  fabrics,  such  as  lamp  wicking,  fire  hose  and 
seamless  bags,  are  usually  woven  with  a  plain  weave. 
The  warp  is  made  with  an  odd  number  of  threads. 
For  example,  a  warp  for  lamp  wicking  may  be  made 
with  67  ends,  of  which  34  are  for  the  upper  and  33  for 
the  lower  fabric.  This  arrangement  is  necessary  to 
prevent  two  adjacent  threads  at  the  edge  from  being 
woven  alike. 

The  double  plain  weave  is  shown  at  Figs.  1347  and 
1358,  the  picks  being  thrown  alternately  on  face  and 
back.  Two  threads  are  drawn  in  the  outside  dent  of 
the  reed ;  3  threads  in  each  of  the  next  two  dents ; 
and  4  threads  in  each  dent  for  the  rest  of  the  warp. 
The  object  of  the  more  open  set  at  the  edges  is  to  coun- 
teract the  tendency  of  the  filling  to  contract  more  at 
the  sides  than  in  the  center  of  the  cloth. 

Fire  hose  is  often  made  of  hemp  yarn :  warp,  3-ply ; 
filling,  5-ply  twisted  slack.  Two  threads  are  drawn 
in  each  heddle.  The  filling  is  set  very  close,  causing 
a  warp  take-up  of  20  to  25  per  cent.  The  weave  is 
shown  at  Fig.  1347. 

Bags  without  seams  at  the  bottom  are  woven  with 
2  back  picks  alternating  with  2  face  picks.  The  shuttle 
passes  from  right  to  left  and  return.  In  this  way  the 
right  side  is  closed,  forming  the  bottom,  and  the  left 
side  is  open,  forming  the  top  or  mouth  of  the  bag. 
The  weave  is  shown  at  Fig.  1349. 

Each  side  of  the  bag  is  closed  by  weaving  the  entire 
warp  (face  and  back)  for  a  short  distance  into  a  single 
fabric  with  the  weave  shown  at  Fig.  1353.  The  pro- 
jecting edges  are  turned  inside  the  bag. 
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Seamless  bags  are  frequently  woven  like  fire  hose 
with  the  weave  shown  at  Fig.  1347.  At  the  beginning 
the  whole  warp  is  woven  single  for  a  short  distance, 
as  just  described,  to  close  the  bottom  of  the  bag. 
The  sides  are  woven  seamless  and  the  edges  at  the  top 
are  hemmed  after  the  bag  comes  from  the  loom. 

Tubular  fabrics  are  sometimes  made  to  cover  cylin- 
drical objects.  In  Europe  the  cylinders  of  rotary 
cloth  presses  are  sometimes  covered  with  a  tubular 
woven  felt,  which  must  be  accurately  made  in  order 
that  the  covered  surface  of  the  cylinder  may  be  smooth. 

The  first  and  last  three  dents  in  the  reed  should  each 
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have  one  third  less  threads  than  are  drawn  in  the  other 
dents.  Thus  if  the  body  of  the  warp  is  reeded  6 
threads  in  a  dent,  the  edges  should  be  reeded  4  in  a 
dent.    This  is  for  the  purpose  of  avoiding  tight  edges. 

Usually  these  fabrics  are  woven  with  a  4-leaf  twill, 
2  up  2  down.  In  order  that  the  twill  may  run  in  the 
same  direction  throughout  the  circumference  of  the 
tubular  fabric,  the  twill  of  the  upper  weave  is  run  in  a 
direction  opposite  to  that  of  the  lower  weave  as  both 
are  viewed  in  the  loom. 

If  this  requirement  is  not  observed,  the  twill  in  one 
half  of  the  completed  fabric  will  be  to  the  left,  that  of 
the  other  half  to  the  right.    Fig.  1352  shows  the  draft 


266 


A  HANDBOOK  OF  WEAVES 


to  be  used  for  this  purpose ;  the  upper  twill  is  shown  at 
Fig.  1350;  the  lower  twill  at  Fig.  1351. 

For  very  thick  double  felt  the  face  and  back  are 
each  woven  with  back  filling,  frequently  with  a  broken 
1  up  3  down  twill,  Fig.  1283.  In  drafting  the  weave 
the  order  for  the  filling  threads  should  first  be  deter- 
mined. Two  methods  are  available.  The  two  picks 
for  the  outer  texture  (the  upper  pick  of  the  upper 
fabric  and  the  lower  pick  of  the  lower  fabric)  can  be 
inserted  in  succession,  and  followed  by  the  two  picks 
from  the  inner  texture  (the  lower  pick  of  the  upper 
fabric  and  the  upper  pick  of  the  lower  fabric) ;  or  the 
two  inner  picks  of  the  cloth  (the  lower  pick  of  the  face 
and  upper  pick  of  the  back)  can  be  woven  first  and 
then  followed  by  the  exterior  picks  of  the  cloth  (upper 
pick  of  the  face  and  lower  pick  of  the  back). 

Figs.  1354,  1355  and  1356  show  a  broken  3  up  1  down 
back  filling  twill  in  the  first-named  order.  Fig.  1354 
being  the  face,  Fig.  1355  the  back,  and  Fig.  1356  the 
complete  double  weave.  The  upper  picks  of  the  face 
and  the  lower  picks  of  the  back  weave  form  the  filHng 
on  the  outside  of  the  tubular  fabric. 
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Double  weaves  are  chiefly  used,  not  for  tubular 
goods,  but  to  increase  the  weight  and  thickness  of  a 
fabric.  For  this  purpose  it  is  necessary  that  the  two 
textures  should  be  carefully  and  regularly  stitched 
together,  by  interlacing  the  threads  of  one  fabric  with 
those  of  the  other.  This  is  accomplished  either  by 
raising  the  back  warp  above  the  face  filling  or  by  lower- 
ing the  face  warp  below  the  back  filling. 

Raising  the  back  warp  above  the  face  filling  is  called 
stitching  from  back  to  face.  Lowering  the  face  warp 
below  the  back  filling  is  called  stitching  from  face  to 
back. 

The  method  of  stitching  has  great  influence  on  the 
appearance  and  handle  of  the  cloth. 

Following  are  the  principal  points  to  be  observed : 

1.  Uniform  distribution  of  the  stitchers. 

2.  The  right  number  of  stitchers.  General  rules  on 
this  point  are  as  follows :  For  1  face,  1  back  weaves, 
2  stitchers  are  inserted  in  an  area  of  8  threads  square ; 
for  cloths  set  2  face,  1  back,  2  stitchers  are  inserted  in 
an  area  of  6  threads  square ;  or,  2,  4  or  8  stitchers  in 
an  area  12  threads  square. 

3.  So  far  as  possible  stitch  with  each  back  warp 
thread,  when  stitching  from  back  to  face. 

4.  Insert  so  far  as  possible  each  stitcher  where  the 
stitching  warp  thread  is  above  both  the  preceding 
and  following  picks;  also  where  both  warp  threads 
next  to  the  stitching  thread  are  likewise  raised  so  as 
to  cover  the  back  stitcher.  This  rule  refers  to  stitch- 
ing from  back  to  face. 

5.  Arrange  the  stitchers  so  as  to  disarrange  the  color 
pattern  and  weave  as  little  as  possible. 
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Most  double  cloths  are  stitched  from  back  to  face, 
because  the  back  warp  is  usually  finer  than  the  back 
filling  and  is,  consequently,  covered  better  by  the  face 
threads  when  raised  to  stitch  the  fabric.  Stitching 
from  face  to  back  brings  the  back  filling  to  the  face. 

The  simplest  double  weave  is  the  double  plain, 
shown  at  Fig.  1347  without  stitchers.  It  is  difficult 
to  lay  down  a  general  rule  as  to  whether  a  double 
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plain  cloth  should  be  stitched  from  back  to  face  or 
from  face  to  back.  The  quality,  color  and  size  of 
both  face  and  back  yarn  must  be  considered,  as  well 
as  the  arrangement  of  the  colors  in  checks  and  stripes. 
If  a  double  cloth  is  made  with  a  dark  back  warp  and 
a  light-colored  plaid  on  a  dark  ground  on  the  face, 
stitching  from  back  to  face  has  a  tendency  to  subdue 
the  light  colors  of  the  face  filling.  Stitching  the  same 
cloth  from  face  to  back  would,  on  the  other  hand, 
subdue  the  light  colors  of  the  face  warp. 
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Fig.  1357  is  a  1  and  1  double  plain  weave  stitched 
from  back  to  face ;  the  stitchers  are  risers  indicated  by 
the  dotted  circles. 

Fig.  1359  shows  the  same  weave  stitched  from  face 
to  back,  the  crosses  representing  stitchers,  which  are 
sinkers. 

The  stitchers  in  both  weaves  are  arranged  regularly 
in  8-leaf  satin  order,  but  both  have  the  defect,  which  is 
inherent  in  double  plain  weaves,  that  the  stitching 
thread  passes  directly  from  one  side  of  the  cloth  to  the 
other.  This  is  shown  in  Fig.  1360,  which  is  a  longi- 
tudinal section  of  Fig.  1357.  The  first  four  warp 
threads  and  the  ends  of  8  picks  are  shown. 

In  the  sectional  drawings.  Figs.  1360,  1361  and  1362, 
the  light  threads  are  face  warp ;  the  dark  threads,  back 
warp. 

Fig.  1361  is  a  longitudinal  section  of  the  1  and  1 
plain  weave  shown  at  Fig.  1359,  stitched  from  face 
to  back.  This  face-to-back  method  is  objectionable  in 
double  plain  cloths  made  with  a  coarse  back  filling 
because  of  the  increased  curvature  of  the  stitching 
thread,  which  must  pass  under  the  back  filling. 

The  curvature  of  the  stitching  thread  is  less  where 
the  weave  of  either  face  or  back  allows  the  stitching 
thread  to  pass  on  the  same  side  of  (above  or  below) 
two  consecutive  picks  of  the  same  texture  (face  or 
back). 

Figs.  1362  and  1363  show  this  construction.  The 
back  weave  is  a  2  up  2  down  twill ;  the  face  weave  is 
plain.  The  stitching  thread  passes  from  back  to  face 
so  as  to  bring  it  above  both  the  preceding  and  succeed- 
ing back  picks,  bringing  three  risers  together  on  the 
stitching  thread.  In  this  way  the  curvature  of  the 
stitching  thread  is  gradual,  as  shown  by  the  longitudinal 
section.  Fig.  1362,  instead  of  abrupt,  as  in  Figs.  1360 
and  1361. 

The  first  four  warp  threads  in  each  of  the  weaves, 
Figs.  1357,  1359  and  1363  are  indicated  by  corre- 
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spending  numbers,  1,  2,  3  and  4  in  the  respective  sec- 
tions, Figs.  1360,  1361  and  1362. 

Fig.  1364  shows  a  1  and  1  fabric  having  a  plain  weave 
on  the  face  and  a  2  up  2  down  basket  on  the  back. 
Only  a  part  of  the  stitchers  are  favorably  placed  to 
reduce  the  curvature  of  the  stitching  thread. 

In  Fig.  1365  the  face  is  a  2  up  2  down  basket,  the 
back  a  plain  weave.  The  set  in  both  warp  and  filling 
is  2  face  1  back  (beginning  1  face  1  back) .  The  face- 
to-back  stitchers,  which   are  sinkers   indicated  by 
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Fig.  1367.    Figs.  1368,  1369. 
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Fig.  1370. 


crosses,  are  favorably  placed  so  that  the  stitching 
thread  passes  below  a  face,  a  back  and  a  face  pick  in 
succession. 

As  the  face  threads  work  in  pairs,  being  down  for 
two  picks  in  succession,  the  stitching  from  face  to  back 
is  to  be  preferred.  If,  however,  the  low  grade  of  the 
back  fiUing  makes  stitching  from  back  to  face  neces- 
sary, the  stitchers  can  be  inserted  on  the  dotted 
squares,  threads  2  and  5. 

In  Fig.  1366  each  texture  is  woven  with  a  2  up  2 
down  basket  and  stitched  in  both  ways.  Stitchers 
from  back  to  face  are  risers  indicated  by  dotted  squares ; 
from  face  to  back,  sinkers  indicated  by  crosses. 
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Fig.  1367  shows  a  2  up  2  down  basket  face  and  a 
plain  back  stitched  in  modified  broken  twill  order, 
as  in  Fig.  1451. 

Fig.  1370  shows  the  two  broken  twill  weaves,  Figs. 
1368  and  1369  (for  back  and  face  respectively)  stitched, 
in  broken  4-leaf  twill  order,  1,  2,  4  and  3.  Here  each 
stitcher  has  risers  at  the  right  and  left  as  well  as  be- 
fore and  after. 

Fig.  1371  shows  two  3-leaf  twills  stitched  in  twill 
order ;  the  warp  set  is  1  and  1 ;  the  back  set,  2  and  1. 


Fig.  1371. 


aaaaiaaaaoaoaaaD 

anaoaaanaaoaasao 

-aODDaDaDDDaQBQQO 

aaaaaaaaaaaaaaaa 

Goaaaaaoanaaoaai 
aaaaDDaaaaDaaaaD 
BDaQaaaGBDBBaoaa 

iGGGBaaGaaanBGGD 


Fig.  1372. 

□□BBaaGOBaaaaGBaaGGoaaaa 
aaaiaBBGaBBBaaaaaagaBaBa 
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aGGGDaBaaoaaBGaoaaaaGaaa 
aaaBaBaaaaGaaaaaGaaaaaaa 
BaanGaBGaaaDaaaaDGBaangQ 
aGBBGaaaaaaoaaaBaGGaaaoD 
BGBaBBBaBBBBBGBaaaBaaaaa 

DGGBaBaGGBGaaaGBQBDaQBDB 

BGaGGBBQQaaaaGaaGBBaGGGa 
BBBaGBBBBBGaaaasaaBBaaGB 

■GBDCiaBuBDaa«aBGaG«QBGoa 
Da»»DaaG»«aaaaB«aaaG«»GD 
■Gaa»MaBaaBBGBBBaBGaa|ia 
OGGaaBaaaaoBGaaaGBDaQaQB 
aaaGGBaaGGaaaaaaaaBGGQQa 

aaBBGBaBBBOBBBBBaaBBBSGa 

aGaaGaaGBQaQaaaGQGaaBDGD 
□aaaaaGaBBGaanaBGGQCBBQG 
aDBBBaaGaBaBKGBBBflBGaaaa 

aQGaGanQoaGaaGGaQaDGDaaa 
aaaDGaaaaDGaaGGaDaaaDGQa 
aaaMoaBaaaaBaaaaaaaBaaQa 

aaaGGGBaaGGGBGaGOGBGaaaG 


Fig.  1373. 


aaBBaaaaaBaaaoaG 

OaBSBOaGGDBIiiiBGaa 
BaaBaBBOaGBBBBBG 

QaDDBaBBoaDQcaaeaa 
BaBGBaaBBDBGaaaa 
aaDQGGaiiaaoaGaas 
aaaaaGBBaaaGaaaa 
BsaaaaoGBnaGaQGa 
- BaBBaDBaaaaBBoaa 
GGBwaoGaaDaGeaaaa 
sgGaaaaaoaoaaaaaa 
oaoGasaGGoaoasao 
aaHGaaaaagaGaaaa 
aGGGoaanaGGOGGas 
aBBGHoaaaaaGaGaB 
BiaDGaoaaaaoGoao 
I 


aaaasaGGGOGaaiiaaao 
BGaaaaBBaBGBBaaaBB 

GOGBGaaGGGQaaGBBGU 

OGaGGaanaGaGaGBBSB 

aaBBnBBaaaBBBGBBBa 

aGGGGGaGaaGGGGGaGB 

anaGGOGGBBaeaGGOGGa 

aBBBBBBGBBaBBBaBGB 

aGBaDGGGaaGaaDGaaa 

□QBBWBGGGGGaBBBDOa 
BaflBaBBBaBGaaBBBBB 

oGGaGaaGGGGGaDaaGD 
□GGGGaanaGGGGGaaaBa 


iGaaaouoQaGaaGGGaD 


Fig.  1374. 


GQaaaGGGGGaaaDGa 
aaoaaaaaGQaaaaaa 
aGaaaaaaaGaaaaaa 
GGGGaaiaaGOGGasaa 
aGGGGGaaaGGGOGaa 
aoaGQGQaaGaoGOGa 
aaaaaGBaaaaaaQaa 
BwaaGaoaaaiBBaaGG 
□GaaaaGGGGaaaaGa 
nGGaaQaoaoGaaGaa 
aGaaaaaaaoaBaaaa 

□GGGBSBBGGGaaSBB 
BGGGGGBBBGaoaGBB 
BGBGDOOBBGBGGGGa 
BaBBaaaBBBBBBGaB 

afflBBaGGaaffiBBaoGo 

Fig.  1375. 


aaGGBGfaGGaGBaaa 
aaQGaaiBBOGDGaaB 

BBBBBGBBBBBBBgaa 

■SBGGGGBBHBOGGGa 


jaaaGGGGaaBBOGGO 

OGBBaGGGGaaBBGGO 

aGBBBBaBBGaaBBaa 

CGGBaeoaaoGGBBnaD 
BGaaaBBaaoBBBBBB 

OQaGBaaaGGGQaaaa 

BGGaGGBaaaaGGGBB 

aBBBBGBaaBBBaGaa 

aaaGGGGBBKaQaGGa 

BBBBaGBBBBaaBaBB 

■aaaaaDaBoaaaaGO 

Fig.  1376. 


Fig.  1372  shows  a  2  up  2  down  twill  face  and  plain 
back,  set  2  and  1.  The  stitching,  indicated  by  crosses, 
is  from  face  to  back  in  8-leaf  satin  order.  Such  weaves 
are  frequently  stitched  twice  in  a  6-thread  square, 
Fig.  1380;  or  four  times  in  a  12-thread  square.  Fig. 
1381. 

Fig.  1373  shows  a  double  2  up  2  down  twill  set  1 
and  1  in  warp  and  filling.  The  dotted  squares,  risers, 
indicate  stitchers  from  back  to  face;  the  crosses, 
sinkers,  are  the  stitchers  from  face  to  back. 
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In  Fig.  1374  the  face  is  a  3  up  3  down  twill;  the 
back,  a  1  down  2  up  twill,  the  set  2  face  1  back,  stitched 
from  back  to  face. 

Fig.  1375  has  a  3  up  3  down  twill  face  and  plain 
back;  the  set  is  3  face  1  back;  stitched  from  back 
to  face.  A  better  cover  is  given  to  the  back  of  this 
fabric  by  setting  the  fiUing  2  face  1  back  1  face  1  back 
with  every  2  back  picks  interlacing  the  Ming  alike, 
as  shown  at  Fig.  1376. 

The  arrangement  of  the  face  and  back  threads  in 
Figs.  1363  to  1376  is  well  suited  for  stitching  the  two 


Fig.  1377. 


■■^□■□■■■■EBaaaaB 

DQlDDQDBOQDaQaOBa 
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■■^□■□■■■■iaBOHB 

gggDDQBDDaDDODBGF 

■□■gsaaaacaaioiaH 

agBoaoDaaDDDDaaa 
^□■■■■■aBaaiaaaa 
aDDDaDDaaoDaaDDa 
BaaaaaBaBiaaaaKa 

■□□□□□□OBQDQDDQQ 


Fig.  1378. 


HoaaaaaBBnBBGSDBa 

DoaDmaanaaaanoDa 
■aaQaaBaaBaaaaBa 

QaQaaQBDDDDDDQQQ 

■aaDBBBDaaBDBBxa 

DDDDDDDaDGBDOOaa 
flaBBBDBBiaaBaBDBB 

aDBUaDDODDDDDDBD 

BaagKaBaBBBaaaaa 

□□□□□aaaaaoDDDaa 
BaaaaaBBBDaasiaaa 

□□□□BDDaDODDDaDa 

■BaaBaRCBBBDaaaa 

■□□ODDDDGDDOBDDQ 


Fig.  1379. 


DDDaBBaDDaDDBDBCJ 
DOBDBDQDaaaaBDQO 
■flBDBOBOBOBBBaBD 

BfflBODDaDBDBDQDaa 
BOaDDDailBDDaQDBD 

BaaaBaaaagaaaaaa 

□□□DBQaoDoaoaffiBD 

DDBBBDDDDDBaaaOa 

BDBaaoBaaaaaBaaa 

BDBDQDDDBfflBDDgDD 

BaaDaQBQBQQgsgBg 
BaBGaBBaaoiaaoaB 

□□□□BBaaoDnoBDBa 
□□BOBaoaaDBGBBDoa 
aaaaaaaoBDBaBaaa 

■saaaDOOBOBaQoaD 


maaaam 
'aaaaoB 

'Baaaaa 

□□BBDO 
■□BBBB 
□□□BBB 

Fig.  1380. 


BDDODBBDDDOa 

aBBBGBaaaaDB 

aaBooaaeaaaD 
QDaaDDaQaaaa 
aoaaaaaaaaaa 

□□□affiBoaoaDB 
aaaDaaaaDDaB 

■BBBOBBBBBaB 

BSBDoaaaBaaa 
□aflBDODoaaoa 
aaaaaaagaaaa 

□□□aaaaOaasa 

Fig.  1381. 


□□□aaa 
Booooa 
Boaana 
■□Boaa 


Bnaaasaar 

DDBOBQOa 

BsaaaDBai 

□□□DBDaa 
asaffiaaaa 

BDDDaDBQ 

BOBiiBnaa 

BDBDDDDa 


aaoB 

DDBB 

aaaa 

.BBOO 


□□□aaaaa 
□aaoaano 

QDBDDDDB 

^□□□□Baa 


.ODaaDDDO 
□□□□□QBQ 

DBaaoDQa 

DQDDBODa 

aaaoaoom 

DQBDDQDD 

□□□□□aaa 

■□QQDDDO 


Fig.  1382.  Fig.  1383.  Fig.  1384.    Fig.  1385.       Fig.  1386. 


weaves.  This  would  not  have  been  the  case  if  the 
back  weave  had  been  begun  at  a  different  place.  For 
example,  if  in  Fig.  1372  the  plain  back  weave,  instead 
of  beginning  1  up  1  down,  had  started  with  1  down  1 
up,  the  draft  would  have  been  as  shown  at  Fig.  1382, 
which  cannot  be  stitched  to  good  advantage. 

Again,  if  the  twill  of  the  back  weave  in  Fig.  1373 
instead  of  beginning  1  up  2  down  1  up  had  begun  1 
down  2  up  1  down,  the  draft  would  have  been  as  shown 
at  Fig.  1383,  which  offers  no  good  places  for  stitching. 

These  examples  show  the  necessity  of  constructing 
double  weaves  so  as  to  leave  a  favorable  place  for  the 
insertion  of  the  stitchers. 


REGULAR  DOUBLE  FABRICS 


273 


While  desirable,  it  is  nevertheless  impossible  to  draft 
double  weaves  by  fixed  rules.  The  only  general  rule 
that  can  be  given  is  to  bring  the  risers  of  the  back 
weave  next  to  the  risers  of  the  face  weave. 

Fig.  1377  is  a  broken  1  up  3  down  twill  on  the  face 
and  a  2  up  2  down  twill  on  the  back.  The  set  is 
1  and  1  in  warp  and  filling.  The  face-to-back  stitchers 
are  indicated  by  crosses  ( x),  sinkers,  arranged  in 
broken  4-leaf  twill  order. 

Fig.  1378  is  a  6-leaf  satin  face  with  a  plain  weave 


Fig.  1387. 


Fig.  1388. 


Fig.  1389. 


Fig.  1390. 
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aaaaBaaaQB 
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■BBClDBDaDa 

Fig.  1391. 


ooaaa 

QBODB 

□aaao 
agoaa 
aaaoa 


Fig.  1392. 


DOffiDO 
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ODDPB 

dddSd 
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□PPfflQ 
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Fig.  1393. 


DaaapaaBBaogopt 
poaasapgoapaaoo 
apaBaBBdaaGBflaa 
aPGOGBPPaapaasf 
BOoaoPDaBBiiBPpa 
aPBBBBBPBaaBlaa 
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aaaaDaBaaaaaBGB 
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■PI 


Daanaapo 
■BlaaaGB 


■KaaapppBaoBPoa. 

Fig.  1394. 


on  the  back.  The  warp  and  filling  are  set  1  and  1. 
The  face-to-back  stitchers  (  x),  sinkers,  are  arranged 
in  6-leaf  satin  order. 

Such  weaves  are  used  for  plaid  backcloths  in  which 
the  back  and  face  are  made  of  contrasting  colors,  the 
face  usually  one  color  and  the  back  plaided.  The 
stitchers  are  from  face  to  back  to  prevent  the  back 
threads  from  showing  on  the  face. 

The  weave  at  Fig.  1379  is  adapted  for  worsted 
goods  having  a  2  up  2  down  twill  face.  The  back 
weave  is  a  broken  twill,  while  the  stitchers  are  in- 

T 
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serted  in  8-leaf  satin  order.  The  warp  is  set  1  and  1 ; 
the  filling,  2  and  1. 

For  this  class  of  goods  the  face  is  often  woven  with 
crepe  and  similar  weaves,  while  the  back  weave  is  so 
arranged  that  the  warp  comes  to  the  surface  on  the 
back  of  the  cloth,  the  back  filling  being  concealed  in 
the  center  of  the  fabric. 

This  construction  is  shown  at  Figs.  1379,  1390, 
1394,  1398,  1402  and  1406.    The  face  weave,  back 


Fig.  1395. 


oaaa 
■■oa 


Fig.  1396. 


DC30B0DB0 

omaamaaa 


Fig.  1397. 

aDDmaaaa 
aoaaaoma 
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Fig.  1398. 
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Fig.  1399. 

Fig.  1400. 

Fig.  1401 

■aaoCDBaDBflOBBoaaoaBM* 
■□BBBBBaaaoBBCDaBaBaaB 
aaBBffiBDOBDoaBoaaoDaaa 
BaDBBaaoaoaBDaaaaaaDa 
aaaBBaBQaBaaBaraaaacia 
BoaaDaaDaaBaDOBDOBioB 
aaaaDoaoaBaaaDiooaDOB 
aDBaoBaaBaaaaoaaBBBQa 
aaBBaaaaGBODaaaaBaooa 
□□aQoaBaaaaaaaoBiBBaB 
BaaaaBBOBaoaac3aaiaaai 
BBaaaBGOBBoaaaDaeQaaB 
aBBaaaooaaoaaoBBOaaga 
aBaaDBBBBBgaaaaaDBaQa 
BoaaDaBBBaaBQaBBaaaaQ 
BaoaaaaBaBaaaDagaaaaB 

BaaBaaaaBBaaaaaBDaaaa 
□BaDDBaDBDBBiaQnBQQa 

aaaaaaaaaBaaaBaa^aua 
BaBagaaaBaaBaBBBDiaaa 

inaaodBaaBBaaaaoioaaaia 

Fig.  1402. 


weave  and  order  of  stitching  for  the  respective  double 
weaves  are  shown  as  follows : 

Figs.  1384,  1385  and  1386  for  Fig.  1379. 
Figs.  1387,  1388  and  1389  for  Fig.  1390. 
Figs.  1391,  1392  and  1393  for  Fig.  1394. 
Figs.  1395,  1396  and  1397  for  Fig.  1398. 
Figs.  1399,  1400  and  1401  for  Fig.  1402. 
Figs.  1403,  1404  and  1405  for  Fig.  1406. 


These  weaves  are  set  as  follows : 

Fig.  1379,  warp,  1  and  1 ;  filling,  2  and 
Fig.  1390,  warp  and  filling,  2  and  1. 
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Fig.  1394,  warp  and  filling,  2  and  1. 

Fig.  1398,  warp,  1  and  1 ;  filling,  2  and  1. 

Fig.  1402,  warp  and  filling,  2  and  1. 

Fig.  1406,  warp,  1  and  1 ;  filling,  2  and  1. 

The  face  and  back  in  Fig.  1402  are  stitched  by  bring- 
ing the  back  warp  thread  above  two  adjacent  face 
picks,  indicated  by  dotted  squares.  This  method  of 
joining  double  weaves  should  be  used  only  when  the 
back  and  face  warp  are  of  the  same  quality  and  color 
and  the  stitchers  are  well  covered  by  warp  risers  on 
either  side,  as  in  Fig.  1402,  which  is  suited  for  worsted 
cloths. 

The  back  weave  is  often  plain  when  the  cloth  is 
made  with  a  worsted  face  and  woolen  back.    This  is 

□□□□■□■^■□□□■□■□■ODO 

■□■□■□■■■□■aaaaoaaiiQ 

□□■□■□■□□□■□■ItiBQDDDa 

maaouamamaaooaDDmamm 

□□■■■□■■■a  aaoxaooaaa  oDBOBUBgDagggoBQSGsa 

□■■■□■■■□a  aaaoaamaaa  'toDaoaaauommmaoamoma 

■□■■■aaaaa  ooaaaaaaam  ■□■□■□■□■aBaaaaoaBBO 

DaaaaaDBBB  oamcDaoaaa.  oaaaaamomamagomgmmma 

■□□□BBBDaa  QDDDDffiDDDD  ■DM^DODBaaQaaDDODDQ 

□□□aaaDBBB  ooaaaaaaaQ  oaoaaaaosia  BQaaBQaaBBBDBDBDaDBa 

BaaaaaaooD  oaacxiDaDOB  □aioDQQDaDa  BDaaDQagaaiBQapgDgDHg 

■aoBBBaana  ooQaaaaoaD  aoDaffloaapa  aaBDaDDaaaDDagaffiagaa 

■aaaooBBBO  □aDGBDaaoa  DDDQDDaaiBD  aaaDaDaDaDBDagaBBgaa 

aaoDDaaaoB  ■□□□□□qbdo  fflODaaaqDaa  ■fflaQDaaDuaaDBaaaDDBa 

Fig.  1403.  Fig.  1404.  Fig.  1405.  Fig.  1406. 

the  usual  course  when  both  face  and  back  are  woolen, 
the  object  being  to  make  the  fabric  firmer.  At  Figs. 
1410  and  1414  are  shown  two  weaves  in  which  the 
face  is  crepe  and  the  back  plain.  The  face  and  back 
weaves  and  order  of  stitching  for  Fig.  1410  are  shown 
at  Figs.  1407,  1408  and  1409 ;  for  Fig.  1414,  at  Figs. 
1411,  1412  and  1413. 

Attention  is  called  to  two  other  weaves  for  heavy 
woolen  fabrics,  the  army  tricot,  Fig.  1415,  and  the 
army  diagonal,  Fig.  1416. 

The  first.  Fig.  1415,  is  the  tricot  long.  Fig.  1320,  with 
a  plain  back.  The  warp  is  set  4  face  1  back;  the  fill- 
ing, 2  face  1  back;  stitched  from  face  to  back. 

The  face  of  the  army  diagonal.  Fig.  1416,  is  the 
diagonal  shown  at  Fig.  313,  the  back  being  woven  with 
the  cross-rib  weave.  Fig.  208.    The  warp  is  set  4  face 
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1  back ;  the  filling,  2  face  1  back ;  the  stitching  is 
from  back  to  face. 

Warp  weaves,  preferably  the  broken  3  up  1  down 
twill,  are  used  for  the  face  of  face-finished  goods.  The 
back  is  often  woven  plain  and  the  stitching  so  arranged 
that  2  stitchers  come  in  each  square  of  6  threads,  4 
stitchers  in  a  12- thread  square  or  8  stitchers  in  a 


Fig.  1407. 


oaammamm 
maooumam 


Fig.  1408. 
Da 


Fig.  1409. 
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Fig.  1410. 
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Fig.  1411. 


Fig.  1412. 


Fig.  1413. 


Fig.  1414. 


24- thread  square,  as  shown  in  Figs.  1418,  1425  and 
1429,  respectively. 

The  face  and  back  weaves  and  stitching  order  for 
Fig.  1418  are  shown  at  Figs.  1419,  1420  and  1421; 
for  Fig.  1425,  at  Figs.  1422,  1423  and  1424;  for  Fig. 
1429,  at  Figs.  1426,  1427  and  1428;  for  Fig.  1439, 
at  Figs.  1430,  1431  and  1432 ;  for  Fig.  1440,  at  Figs. 
1433,  1434  and  1435;  for  Fig.  1441  at  Figs.  1436, 
1437  and  1438;  for  Fig.  1451,  at  Figs.  1442,  1443  and 
1444 ;  for  Fig.  1452,  at  Figs.  1445,  1446  and  1447 ;  for 
Fig.  1453,  at  Figs.  1448,  1449  and  1450. 
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Lighter  fabrics  are  sometimes  woven  with  a  3-leaf 
twill  face  and  plain  back,  as  shown  at  Fig.  1417.  The 
order  of  stitching  covers  6  back  warp  threads  and  12 
face  picks. 

The  heavy  overcoating  cloth  known  as  double  satin, 
president  and  Eskimo  cloth,  is  woven  with  a  broken 
3  up  1  down  twill  or  a  5-leaf  warp  satin  on  both  face 
and  back.  The  two  weaves  are  stitched  tightly,  but 
so  carefully  and  regularly  that  the  smoothness  of  the 
face  is  not  affected.  A  stitcher  with  a  riser  at  both 
right  and  left  is  inserted  at  each  face  pick.  Figs. 
1430  to  1453  show  examples  of  these  weaves.  Figs. 
1452  and  1453  are  better  adapted  for  goods  of  hghter 
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Fig.  1417. 


weight,  on  account  of  the  greater  firmness  resulting 
from  the  plain  back  with  which  they  are  woven. 

The  warp  in  each  of  these  six  weaves  is  2  face  1  back. 
The  fining  in  Fig.  1439  is  set  1  face  1  back;  in  Fig. 
1441,  3  face  1  back;  in  the  others,  2  face  1  back. 

The  warp  of  these  fabrics  is  sometimes  set  3  or  4 
face  to  1  back,  as  shown  at  Figs.  1454  and  1455,  in 
order  to  obtain  a  closer  set  on  the  face.  The  filling 
in  these  two  weaves  is  set  2  face  1  back. 

Two  combinations  of  5-leaf  satin  weaves  for  Eskimo 
overcoating  cloths  are  shown  at  Figs.  1456  and  1457. 

Fig.  1456  has  a  warp  satin  on  back  and  face.  Fig. 
1457  has  a  warp  satin  on  the  face  and  a  filling  satin  on 
the  back,  which  is  made  double  to  avoid  the  long  fill- 
ing floats. 
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Two  back  weaves  for  beaver  cloths  are  shown  at 
Figs.  1460  and  1461,  with  blank  spaces  showing  the 
position  of  the  face  picks.  Fig.  1460  is  a  rib,  Fig.  208 ; 
Fig.  1461  shows  a  double  5-leaf  warp  satin.  The  fill- 
ing is  set  2  face  2  back,  the  two  face  picks  being  inserted 
between  two  back  picks  woven  alike.  This  arrange- 
ment is  sometimes  adopted  when  a  thick  nap  is  wanted 
on  the  back. 

Overcoating  cloths  with  curled  or  looped  effects  on 
the  face  resembling  Persian  lamb  skins  are  made  with 
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carded  woolen  warp  and  back  filling,  the  face  filling 
being  made  by  doubling  a  fine  thread  with  a  coarse 
thread  of  luster  wool.  In  twisting  the  ply  yarn,  the 
coarse  thread  is  run  slack  on  the  fine  thread  as  a  base, 
thus  forming  loops  or  curls.  About  two  inches  of  the 
coarse  thread  is  twisted  on  every  inch  of  the  fine 
yarn.  A  very  fine  thread,  called  the  binder,  is  twisted 
in  the  opposite  direction  around  the  other  two  and 
develops  the  loop. 

The  face  is  usually  woven  with  a  broken  4-leaf  fill- 
ing twill  or  a  filling  satin,  the  back  with  a  2  up  2  down 
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twill  or  a  weave  which  throws  the  filling  on  the  back. 
Fig.  1458  is  a  weave  of  this  kind  with  a  broken  1  up  3 
down  twill  on  the  face,  and  a  2  up  2  down  twill  on  the 
back.  It  is  set  1  and  1  in  the  warp,  and  1  face  2  back 
in  the  filling. 

Fig.  1462  is  woven  1  face  2  back  in  the  warp  and 
1  face  3  back  in  the  filling.  The  weave  is  a  4-leaf 
broken  filling  twill  on  the  face,  and  a  2  up  2  down  twill 
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on  the  back.  Both  weaves  should  be  stitched  from 
face  to  back,  as  shown  in  the  draft,  in  which  the  stitchers, 
sinkers,  are  indicated  by  crosses  ( x). 

In  Fig.  1463  the  face  filling  is  woven  with  an  8-leaf 
satin;  the  back  filling,  with  a  modified  broken  twill; 
fiUing,  1  face  2  back.  This  is  a  single  fabric  woven  with 
a  back  filling,  and  not  a  regular  double  fabric. 

The  illustrations  that  have  been  given  show  the 
method  of  constructing  double  weaves,  of  which  the 
number  is  unlimited.    The  principal  difficulty  in  draft- 
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ing  double  cloths  is  in  stitching  the  face  and  back 
fabrics  together.  The  rules  already  given  should  be 
strictly  observed  and  care  taken  when  drafting  a  new 
weave  for  a  double  texture  to  have  the  stitchers  in  the 
right  place. 

The  divided  drawing-in  draft,  No.  8,  Figs.  25  and  26, 
is  best  for  double  cloths,  the  face  and  back  warp  com- 
ing on  separate  sets  of 
shafts.  In  some  mills 
it  is  customary  to  draw 
in  the  warp  straight, 
using  as  many  shafts 
as  there  are  threads  in  the  weave  pattern.  It  is 
usually  better,  however,  to  draw  the  back  warp  and 
face  warp  on  separate  groups  of  shafts.  In  many 
cases  this  enables  the  warp  to  be  drawn  on  a  less  num- 
ber of  shafts  than  with  a  straight  draft. 

Fig.  1459  shows  a  double  cloth  weave,  2  face,  1  back 
in  warp  and  filling,  a  broken  4-leaf  warp  twill  on  the 
face,  and  plain  weave  on  the  back,  with  the  face  and 
back  warp  drawn  on  separate  groups  of  shafts. 
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So  far  as  possible  the  warp  of  double  cloths  should 
be  reeded  as  follows : 

1  face  1  back :  4,  6  or  8  threads  per  dent. 

2  face  1  back :  3  threads  (1  face  1  back  1  face)  per 

dent;  4  and  5  alternate  per  dent;  or,  6,  9  or 
12  threads  per  dent. 

3  face  1  back :  4  threads  (1  face  1  back  2  face)  per 

dent ;  or  8  threads  per  dent. 

When  there  are  2  or  more  face  threads  for  1  back 
thread,  the  back  thread  should  not  come  first  or  last 
in  the  dent. 


DOUBLE  CLOTHS  WITH  STUFFING  THREADS 

Stuffing  threads  are  inserted  in  the  cloth  when  the  req- 
uisite weight  and  thickness  cannot  be  obtained  with  the 
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Fig. 1464.  Fig.  1465. 


regular  double  weaves.  These  stuffing  threads,  which 
may- be  in  warp  or  filling,  lie  between  the  face  and  back. 
They  do  not  come  to  the  surface  on  either  side  of  the 
cloth  and  can,  therefore,  be  of  any  color  or  quality 
desired,  provided  the  contrast  is  not  so  sharp  that 
the  color  of  the  inner  threads  shows  to  an  objectionable 
extent  on  the  face  or  back.  These  stuffing  threads 
often  serve  to  increase  the  prominence  of  stripes  and 
figured  effects  as  in  pique  and  matelasse. 

Stuffing  warp  threads  lie  above  every  back  pick 
and  below  every  face  pick.  If  the  stuffing  threads 
are  in  the  filling,  all  face  warp  threads  must  be  raised 
above  and  all  back  warp  threads  lowered  below  each 
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stuffing  pick.  Fig.  1464  shows  stuffing  warp  threads 
in  a  double  cloth  with  a  2  up  2  down  twill  face  and 
plain  back.  Fig.  1465  shows  the  same  face  and  back 
weaves  woven  with  a  stuffing  pick.  In  both  cases 
the  order  is  1  face  1  back  1  face  1  stuffing  thread. 


THREE  OR  MORE  PLY  CLOTHS 


Three  or  more  fabrics  are  woven  one  above  the 
other  and  stitched  together  when  very  thick  and  heavy 
goods  are  to  be  made. 

In  drafting  a  3-ply  weave  the  procedure  is  as  follows  : 

The  position  of  the  threads  for  each  fabric,  face, 
center  and  back  is  first  indicated  on  the  draft. 

The  face  weave  is  then  drafted  on  the  face  threads, 
the  center  and  back  threads  being  left  blank. 

The  face  warp  threads  are  now  raised  above  all  the 
center  picks. 

The  center  weave  is  drafted,  the  back  threads  being 
left  blank. 

The  face  and  center  warp  threads  are  raised  above 
all  the  back  picks,  and  the  draft  is  completed  by  draft- 
ing the  back  weave.  The  stitching  can  be  effected 
in  various  ways : 

1.  From  back  to  center  and  from  center  to  face. 

2.  From  face  to  center  and  from  center  to  back. 

3.  From  back  to  center  and  from  face  to  center. 

4.  From  center  to  face  and  from  center  to  back. 

Fig.  1466  shows  a  3-ply  weave,  each  fabric  woven 
plain,  and  stitched  in  8-leaf  satin  order,  according  to 
the  first  method  given  above.  Warp  and  filling  are 
set  1  face  1  center  1  back. 

Fig.  1467  is  a  longitudinal  section  of  the  same  weave 
and  shows  plainly  the  construction  of  the  fabric. 

Fig.  1470  shows  a  ply  weave  used  for  drying-felt 
for  cotton  cloth,  also  for  belting.  Five  sets  of  warp 
and  6  sets  of  filling  threads  lie  over  each  other.  The 
sixth  set  of  filling  is  in  fact  a  back  filling  on  the  5-ply 
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fabric.  The  first  or  face  fabric  is  stitched  to  the  second ; 
the  second  is  stitched  to  the  third;  the  third,  to  the 
fourth ;  and  the  fourth,  to  the  fifth.  The  two  outside 
fabrics  (1  and  5)  have  the  same  set  and  weave,  broken 
4-leaf  twill,  except  that  the  risers  of  one  weave  corre- 
spond to  the  sinkers  of  the  other. 

Of  each  12  warp  threads,  3  belong  to  the  first  or  face 
weave,  3  to  the  back  weave,  and  2  to  each  of  the  three 
interior  weaves.  Fig.  1468  is  the  weave  for  the  face; 
Fig.  1469,  the  weave  for  the  second,  third  and  fourth 
fabrics;  and  Fig.  1471  the  weave  for  the  back  texture. 


Figs.  1468. 
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Fig.  1471. 
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Fig.  1470. 


The  complete  draft  is  shown  at  Fig.  1470.  The  divi- 
sion and  distribution  of  the  warp  threads  are  indicated 
at  the  bottom  of  the  draft ;  of  the  filling  threads,  by  the 
figures  1  to  6  at  the  side.  The  warp  is  reeded  12  threads 
in  a  dent.  A  fabric  that  is  quite  common  is  woven 
with  this  weave  and  reeded  with  13 J  dents  per  inch. 


THREE  OR  MORE  PLY  CLOTHS  STITCHED  WITH  EXTRA 
WARP  OR  FILLING 

The  ordinary  method  of  stitching  3  or  more  ply 
cloths  tend  to  solidify  the  fabric  by  drawing  the  sepa- 
rate textures  together.  This  method  is  satisfactory 
when  a  firm  and  durable  cloth  is  desired. 
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For  thick,  bulky  goods,  it  is  sometimes  necessary 
to  weave  separately  each  of  the  textures  that  form  the 
cloth  and  without  interlacing  the  threads  of  one  fabric 
with  those  of  another.  The  different  textures  are 
stitched  together  by  extra  warp  or  filling  threads, 
which  pass  by  degrees  from  one  side  of  the  cloth  to  the 
other.  An  extra  warp  beam  is  required  for  these 
extra  threads  if  they  are  introduced  in  the  warp. 

This  method  of  stitching  is  frequently  used  for  cloak- 
ing fabrics,  of  which  the  face  color  is  plain  or  fancy, 
and  the  back  plaided.  The  binding  thread  is  fine 
cotton  yarn.    One  stitching  thread  is  usually  inserted 


after  every  four  of  the  regular  threads.  The  stitching 
threads  are  raised  above  a  face  pick  and  lowered  below 
a  back  pick,  thus  binding  the  separate  fabrics  together. 
When  not  so  raised  or  lowered,  they  he  between  the 
upper  and  lower  textures. 

Weaves  for  these  fabrics  are  drafted  by  first  color- 
ing the  stitching  warp  threads  on  the  draft  to  distin- 
guish them. 

The  weaves  for  the  different  textures  are  then  drafted 
in  the  remaining  spaces. 

The  stitching  warp  threads  are  then  raised  above 
all  the  back  picks. 

These  stitching  threads  are  next  raised  above  certain 
face  picks  (dotted  squares),  and  lowered  below  certain 
back  picks,  so  as  to  bind  face  and  back  together. 


Fig.  1473. 


Fig.  1472. 


Fig.  1474. 
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If  the  stitching  threads  are  in  the  fiUing,  all  of  the 
face  warp  threads  are  first  raised  above  them.  Then 
a  back  warp  thread  is  raised  and  a  face  warp  thread 
lowered  below  a  stitching  pick  to  bind  the  face  and 
back  fabrics  together.  These  stitchers  are  brought 
to  face  or  back  only  where  the  adjacent  threads  are 
in  a  position  to  conceal  them. 

Figs.  1472  to  1484  show  different  weaves  of  this 
class.  The  accompanying  cross  sections  make  the 
construction  clearer.  The  dotted  squares  indicate 
risers;  the  crosses,  sinkers. 

Fig.  1472  is  a  double  cloth,  each  weave  being  a 
2  up  2  down  twill.    After  every  group  of  2  face  and 
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Fig.  1475. 
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Fig.  1476. 


2  back  warp  threads,  a  binding  thread  is  inserted. 
The  numbers  of  the  warp  threads  in  the  longitudinal 
section,  Fig.  1473,  correspond  with  the  numbers  in 
Fig.  1472.  The  dotted  fine,  not  numbered,  is  the 
second  binding  thread,  which  is  the  tenth  thread  in 
Fig.  1472. 

Fig.  1474  shows  two  3  up  3  down  twill  weaves 
stitched  with'l  binding  warp  thread  after  every  group 
of  2  face  and  2  back  threads. 

Fig.  1475  shows  a  3  up  1  down  twill  face  and  3  up  3 
down  twill  back  stitched  with  1  binding  warp  thread 
after  every  group  of  2  face  and  2  back  threads. 

Fig.  1476  shows  a  3  up  3  down  twill  face  and  2  up 
2  down  twill  back  stitched  with  1  binding  warp  thread 
after  every  group  of  2  face  and  2  back  threads. 
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Fig.  1478  and  the  corresponding  cross  section,  Fig. 
1477,  show  two  2  up  2  down  twills  stitched  together 
with  an  extra  pick  following  every  group  of  2  face  and 
2  back  picks.  The  picks  are  numbered  the  same  in 
both  draft  and  section. 

Fig.  1479  is  a  ply  weave  for  a  very  thick  cloth. 
Four  picks  lie  one  above  the  other.  The  face  and  back 
weaves  are  6-leaf  satin  with  back  filling.  The  fifth 
pick  serves  as  a  binding  thread,  as  shown  by  the  cross 
section,  Fig.  1482.  The  first  5  picks  are  numbered 
to  correspond  with  the  first  5  picks  at  Fig.  1479.  The 


Fig.  1477. 
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Fig.  1478. 


Fig.  1479. 


Fig.  1480. 


Fig.  1481. 
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face  warp  is  indicated  by  the  outline  circles ;  the  back 
warp,  by  the  black  circles.  This  cloth,  which  is  from 
J  to  J  inch  thick  and  used  for  piano  felt,  is  also  made 
with  six  sets  of  filling ;  of  which  the  sixth  is  a  stuffing 
pick  lying  between  the  face  and  back,  as  at  Fig.  1465. 

Fig.  1480  is  a  weave  for  a  4-ply  fabric  Avith  extra 
binding  threads  in  the  warp.  Each  of  the  four  sepa- 
rate textures  is  woven  with  a  plain  weave.  The  posi- 
tion of  the  stitching  warp  is  shown  in  the  longitudinal 
section,  Fig.  1481,  in  which  the  threads  are  num- 
bered to  correspond  with  the  first  9  warp  threads  of 
Fig.  1480. 

An  excellent  weave  for  woven  felt  is  shown  at  Fig. 
1483.    The  face  weave  is  a  broken  3-leaf  filling  twill; 

Fig.  1483.  Fig. 1484. 
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Figs.  1485.    1486.  Figs.  1487.  1488. 

the  back  weave,  a  broken  3-leaf  warp  twill.  This 
causes  the  face  filling  to  predominate  on  the  face,  and 
the  back  filling  to  predominate  on  the  back,  making 
both  sides  of  the  cloth  alike. 

Every  four  regular  picks  are  followed  by  one  extra 
or  stitching  pick  indicated  by  a  straight  line  at  the 
right.  The  stitching  is  effected  by  lowering  a  face 
warp  thread  below  (crossed  squares)  and  raising  a 
back  warp  thread  above  (dotted  squares)  the  stitch- 
ing pick,  thus  binding  both  textures  to  this  extra  pick. 

Another  equally  good  weave  for  heavy  felt  is  shown 
at  Fig.  1484.  Face  and  back  are  each  woven  with  a 
broken  4-leaf  twill,  the  face  is  1  up  3  down ;  the  back 
3  up  1  down.  After  1  face  and  1  back  pick  of  the  regu- 
lar weaves,  there  is  a  binding  pick  to  which  both  face 
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and  back  textures  are  bound,  as  in  Fig.  1483.  The 
stitchers  are  indicated  by  crosses  (x),  sinkers,  and 
dotted  squares,  risers,  on  the  binding  pick. 

Figs.  1485  and  1486  are  the  face  and  back  weaves 
for  Fig.  1483 ;  Figs.  1487  and  1488,  the  face  and  back 
weaves  for  Fig.  1484. 


D 


WEAVES  FOR  WOVEN  BELTING 

Woven  belting  consists  of  several  separate  textures, 
which  are  more  closely  stitched  together  than  the  ply 
fabrics  that  have  been  described.  In  the  belting 
fabrics  a  separate  set  of  warp  threads  alternate  on  face 
and  back,  making  a  through  and  through  fabric.  This 


plain  weave,  Fig.  1489,  threads  1  and  4  alternate  on 
face  and  back;  thread  2  being  on  the  back  and 
thread  3  on  the  face  continuously.  The  first  warp 
thread  passes  under  the  first  pick  to  the  back,  and 
above  the  fourth  pick  to  the  face,  thus  forming  a 
part  of  both  face  and  back  textures.  The  fourth  warp 
thread,  on  the  other  hand,  passes  below  the  fifth  pick 
to  the  back,  and  above  the  eighth  pick  to  the  face, 
likewise  forming  a  part  of  both  the  face  and  back. 
The  threads  are  thus  arranged  as  follows:  warp, 

1  binder  1  back  1  face  1  binder,  bringing  two  binder 
threads  together;  filhng,  1  back  1  face. 

A  similar  weave  is  shown  at  Fig.  1490  and  is  used 
for  cotton  banding.    It  consists  of  two  3-leaf  twills; 

2  up  1  down  for  the  face,  1  up  2  down  for  the  back, 
making  the  back  and  face  of  the  cloth  alike.  Warp 
threads  1  and  2  are  face;  5  and  6,  back  threads. 
Threads  3  and  4  alternate  on  face  and  back,  taking 


Fig.  1489. 


Fig.  1490. 


results  in  a  closer 
union  of  the  dif- 
ferent textures, 
and  makes  the 
whole  fabric 
more  solid  and 
compact. 


In  the  double 
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the  place  of  the  third  thread  of  the  face  twill  and  also 
of  the  back  twill.  Thread  3,  for  example,  passes 
below  picks  2  and  12  to  the  back,  and  above  picks  5 
and  7  to  the  face.  Thread  4,  on  the  other  hand, 
passes  above  picks  1  and  11  to  the  face,  and  below 
picks  6  and  8  to  the  back. 

Following  are  several  weaves  and  lay-outs  for  belt- 
ing fabrics : 

(a)  Double  Banding,  4f  inches  wide.  Weave,  Fig. 
1491.  Warp,  6-ply  No.  10  cotton.  Filling,  8-ply  No. 
6  cotton,  410  ends  in  warp,  2  ends  in  each  heddle, 
making  210  double  ends.  Four  shafts,  straight  draft, 
beginning  with  shaft  2.    Reeded,  first  dent  (at  left) 

Fig.  1491.  Figs.  1493.    1494.      1495.  1496. 
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Fig.  1492. 

3  double  ends,  then  5  and  6  alternate  for  36  dents, 
ending  with  4  ends  in  last  dent. 

(6)  Cotton  Banding,  31^0  inches  wide.  Weave,  Fig. 
1492.  Warp,  9-ply  No.  16  cotton.  Filling,  6-ply 
No.  10  cotton.  442  ends  in  warp.  Six  shafts,  straight 
draft,  beginning  with  shaft  3.  Reeded,  first  dent 
(at  left)  10  ends,  then  15  ends  in  each  of  the  next  28 
dents,  and  12  ends  in  last  dent. 

Certain  kinds  of  double  cloth,  used  for  banding, 
belting,  etc.,  are  stitched  by  a  separate  set  of  threads 
introduced  in  the  warp  at  intervals,  each  one  passing 
alternately  to  the  back  and  face  so  that  when  one 
passes  to  the  face  the  other  passes  to  the  back,  thus 
binding  the  two  textures  together. 

Figs.  1493,  1494,  1495  and  1496  show  four  methods  of 
interlacing  these  threads  with  the  filling.    These  extra 
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threads  must  be  woven  from  a  separate  beam,  and 
dressed  considerably  longer  than  the  ground  warp  on 
account  of  the  greater  take-up.  Following  are  several 
examples  of  this  construction. 

(c)  4-Ply  Cotton  Belting,  5^^  inches  wide.  Weave, 
Fig.  1497.  Ground  warp,  10-ply  No.  16  cotton.  Fill- 
ing, 10-ply  No.  6  cotton.  684  ends  in  ground  warp; 
54  ends  of  binding  warp ;  making  a  total  of  738  ends. 
8  ground  and  2  stitching  shafts.  Reeded,  first  dent 
(at  left)  8  ends,  second  dent  24  ends,  then  26  ends  in 
each  of  the  following  27  dents;   last  dent,  4  ends. 

Fig.  1497. 
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■■BBBBoaDODaQaDPPGapaapaoGGaGaQpaGPapp,PGaoppQpaDaDapaaaQaBnQapQDPaoaGDGaGGDGPPGPao 

□□□□□PBBBBBBDOaPPPDDOGaaDODQaGDDBGQDGDGGGQPDDDGDLjaDaDPQPBPPPGaPaDDGQQDaQaQDQQQPDDD 
ill  I  1 

Fig.  1498. 


Reed,  28  dents  in  5  inches.  The  take-up  of  the  ground 
warp  is  22  per  cent.  Twenty- three  yards  of  the  bind- 
ing warp  is  required  for  10  yards  of  the  ground  warp. 

(d)  6-Ply  Hemp  Belting,  5^0^  inches  wide.  Weave, 
Fig.  1498.  664  ends  3-ply  No.  8  hemp  yarn  in  the 
ground  warp ;  53  ends  double  3-ply  No.  8  hemp  yarn 
in  binding  warp  ;  making  a  total  of  717  ends.  Twelve 
ground  and  2  stitching  shafts.  Reeded,  first  dent 
16  ground  threads  and  1  stitching  thread,  then  24 
ground  and  2  stitching  threads  in  each  of  the  next 
26  dents,  last  dent  24  ground  threads.  Reed,  19 
dents  in  4  inches,  6^0  inches  high.  Take-up  of  ground 
warp,  22  per  cent.  From  25  to  26  yards  of  the  binding 
warp  is  required  for  each  10  j^ards  of  the  ground  warp. 
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These  are  corrugated  effects,  or  raised  stripes  run- 
ning in  the  direction  of  either  warp  or  fiUing. 

CORDED  STRIPES 

The  warp  cords  are  usually  produced  by  letting  one 
pick  float  on  the  back  under  4  to  16  ends,  then  raising 
it  above  one  or  two  (seldom  more  than  two)  ends, 


Fig. 1499. 


 jawi««»«na 

□■gaaaoaoBoagaQn 
■■■■■■□□■■■■■■□o 

mamamdmomamamaao 

 ■■■■■■OQ 



JoaaaaaaanBDaaaBO 
BBBBaaaGaaaaaaog 
□BDaaaasaaDaDBoS 
BaBBBBDDaaaaaaaD 
aaaaaDsoBDaaaDBa 
aaaBBaaaaaaaBaaa 
paaaDaDaaaaaoaas 
iaBBBBEioaaaaaaaa 
aDBnaaBnaQBDaano 

Fig.  1500. 


□□OaagBaDBaBaaoaoBO 
DmcmWpmamaaoaoaaaam 
momamdmamoaoaaaaaama 
aDDaaDaaOBDaaaaaQBDB 
□□□□□oaaBaaaaaaaaDaa 
oaoBoaaaDaDODaaaaoaa 
BaaDaaaaaaQDaaaDQaBa 
□□□□□□□□□BaBGBaaaBDB 

□□□□□□aOBDBUBDaDBQBa 

QBQBoaciBuaaaDDDDaoaB 
aoaQaQBOBDaaDnaoDOBa 
□oaQooaaaaGBoaaBOBQa 

□□□□□□□□BDBDaOBDBDBa 

□aDBOBGBDBaaaaanoaua 

aOBGBUBLjBDaQDaaDaDBD 

Fig.  1501. 


while  the  next  pick  interlaces  the  warp  with  a  plain, 
twill  or  other  weave. 

In  ladies'  corded  dress  goods  it  is  customary  to  let 
two  floating  picks  alternate  with  two  binding  picks. 
Fig.  1501. 

The  warp  threads  under  which  the  floating  picks 
pass  are  pressed  upward  and  form  an  arch,  as  shown 
in  the  cross  section,  Fig.  1499.  If  a  woolen  cloth 
woven  in  this  way  is  well  fulled,  the  raised  stripe  is 
made  more  prominent,  because  the  floating  picks  shrink 
rapidly,  while  the  other  picks,  being  woven  closely 
into  the  warp,  full  more  slowly. 
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The  weave  at  Fig.  1500  corresponds  to  the  cross 
section  at  Fig.  1499.  The  raised  stripe  contains  6 
ends,  under  which  the  floating  picks  he,  the  latter 
being  stitched  plain  on  2  warp  threads. 

Fig.  1501  shows  the  same  weave  as  used  for  ladies' 
dress  goods,  the  risers  being  indicated  by  the  white 
squares;  the  sinkers,  by  the  black  squares. 

In  Fig.  1502  the  raised  cord  is  formed  with  8  threads 
woven  with  a  2  up  2  down  basket,  while  2  threads  form 
the  recess  or  depression  between  the  cords. 

Fig.  1503  shows  10  threads  woven  with  a  2  up  2 
down  twill,  alternating  with  2  recess  threads.  The 
twill  runs  alternately  to  the  right  and  left,  as  shown. 

In  Fig.  1504  the  warp  is  arranged  as  follows :  8 


■■■■■■■■□□■■■■■■■■□a 

□□■■□□■■□^□□■■□□■■□s 
■■■■■■■■□□■■■■■■■■□a 
□□■■□□■■oaBnaHanoaaos 
■■■■■■■■□□■■■■■■■■□a 
■■□□■■□□iaaaaaaaooso 
■■■■■■■■□□■■■■■■■■□a 

■■□□■■□OSDaaDDHBOOSO 

■■■■■■■■□□■■■■■■■■□a 

□□■■□□■■□^□□■■□□■■□a 
■■■■■■■■□□■■■■■■■■aa 
□□■■□□■■□^□□■■□□■■an 
■■■■■■■■□□■■■■■■■■□a 
■■□□■■□□^□■■□□■■aana 
■■■■■■■■□□■■■■■■■■□a 
■■aa^aaasiaMGaa^aana 

Fig.  1502. 


■□□■■□a^^aBa^aa^aaaBaasa 
■■■■■■■■aaoaaaaaaaaaaaaa 
□□aaaaaaaoBaaaDDaaDaaaaB 
aBaaBBaaaaaaBBBBBBBaaaaa 
oaBoaa^DD^aaa^^aa^^oa^da 
■■■aaaaaaaaGaaaaaaaaa^aa 
aaanaaaaaaDBaaaaoaaaaaBa 
■■■■aBBBBBaDBBBaaaaaaaaa 
BaaaaGGBaaBaBaoaaaoaaaBa 
BBBaBBaaaBaaBaaBBBaaaBaa 
□□aaoaaaaoBaaaoaaBaaaaaB 
BBaBBaaaBagaBBaaaaaiaaaa 
□aaaoaaaaaOBaaaaoaaaaaas 
BaaaaaaBBBGaaBBBBaaaaaaa 
■aoDaaoGaaaBaaaaaoaaaoaa 

Fig.  1503. 


aaaaaHaaaaaaaaaaaaao; 

oanaoaaaaaaaaaaaaaaa 
aaaaaaaaoaaaaaaaaaaa 
aaaaaoaaiaBaaaaaaaaGa 
BaBBBBBaDGaaaaaaBBaa 
□aaaGaDBaaaaaaaaaGBB 
aaaaBaBBaaaBaaaaaaaa 
BaaGaGaGaaBoaGBBGBGa 
BaaBaaaaaaBBaaaaaBaa 
aaGBDBGaGBaGaaBGaBaB 
BBBaaaBaGaBaaBaaaaaa 
aoBaaDBGBBaGaaGBaaBO: 
■aaaaaaaaaaaaaaaaaaa 
aaaaoaGBQaaaaGaBGGaB 
aaBaaaBaSGBaBBaaaaaa 
aGaaaGaGBoaaaaaGaDaa. 

Fig.  1504. 


threads  woven  plain,  2  recess  threads,  8  threads  woven 
with  an  8-leaf  diagonal,  2  recess  threads;  total,  20 
threads. 

If  the  face  weave  does  not  allow  the  weave  for  the 
recess  threads  to  be  drafted  regularly,  care  must  be 
taken  to  place  the  risers  in  the  recess  where  they  will 
break  with  the  cord  weave.  A  recess  riser  is  inserted 
next  to  each  cord  sinker  adjoining  the  recess,  as  shown 
at  Fig.  1504. 

Corded  stripes  can  be  woven  without  recess  threads 
by  making  each  pick  float  alternately  on  the  back  and 
interlace  with  the  warp  of  the  raised  cord.  In  one 
stripe  it  floats  on  the  back  and  in  the  next  stripe  it 
is  woven  on  the  face.  The  order  is  reversed  on  the 
next  pick.  Very  pronounced  corded  patterns  can  be 
obtained  in  this  way,  as  shown  by  the  cross  section, 
Fig.  1505,  for  which  the  weave  is  shown  at  Fig.  1506. 
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Each  stripe  is  made  with  8  threads  woven  plain  on 
alternate  picks. 

Fig.  1507  shows  a  similar  pattern  with  a  2  up  2  down 
twill  substituted  for  the  plain  weave.  The  twill  is 
reversed  at  each  stripe. 

Fig.  1508  shows  a  corded  pattern,  each  stripe  com- 
posed of  4  threads,  a  2  up  2  down  twill  alternating  with 
a  plain  weave. 

Stuffing  threads  are  introduced  when  a  very  full, 
round  cord  is  wanted.  In  Fig.  1509  the  cord  is  made 
with  6  ends  woven  plain  and  4  stuffing  ends.  The 
latter  are  indicated  by  dotted  squares  and  marked 


Fig.  1505. 


■■■■■■■■□sanosos 


■D«oi  

□■□■□■□■SBMiiasnns 
■■■■■■■■sDsanosD 
■□■□■□■□HSHHsnnn 
■■■■■■■■□sosDson 
□■□■□■□■nnasannn 

■■■■■■■■BDSGnOSD 

■■■■■■■■□(fionosoB 

□■□■□■□■snnnssBs 
■■■■■■■■saaasoHQ 

mamaw  ' — 


 JDBBaQBBD 

■□□■■□□■■Bsnnsna 
■■■■■■■■□□snODHS 
□□■■□□■■nnsnnnnnn 
■■■■■■■■igoanaaDS 

DBBODi  ~"~ 


inaDSHD 


Fig.  1506. 


■■■■■■■■□□iiHQons 

□□■■□□■■snngeaiama 

□■■□onannssinHn 

■■■■■■■■■■□□ilHOa 

■■□□■■□□nnnnfensn 


Fig.  1507. 


nnnacannnnBcsaiaa 

□nDnaauaoiasBna 

■WBSDoaanssffiDDHa 
aaaaaaaaoaaMBBB 
nBasaaaaBBnuaBBO 
BaBOBBBBeaBaaaaa 
nnsnaaoaasnnaaoo 
□noHaaaansDaaaaa 
■nnsaoaansBaaDaa 
BosaBBaasonaaaaa. 


Fig.  1508. 


The  recess  is 


with  a  line  at  the  top  of  the  draft, 
formed  by  2  threads. 

The  durability  of  a  corded  cloth  is  increased  by 
interlacing  the  stuffing  threads  with  the  picks  float- 
ing on  the  back.  In  Fig.  1510  the  stuffing  threads  and 
floating  picks  are  woven  plain.  In  other  respects  the 
pattern  is  the  same  as  Fig.  1509. 

A  similar  pattern  is  shown  at  Fig.  1511,  in  which  a 
wide,  4-leaf  basket  cord  alternates  with  a  narrow  twill 
cord,  the  two  being  separated  by  2  recess  threads. 
The  back  of  the  cord  is  woven  plain. 

Stitching  the  stuffing  thread  to  the  back  or  floating 
picks  makes  the  cord  less  pronounced  and  results  in 
two  textures,  one  above  the  other. 
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Corded  patterns  without  recess  threads,  Figs.  1506, 
1507  and  1508,  can  be  made  with  stuffing  threads,  if 
desired. 

CROSS  CORDS 

These  are  usually  made  by  letting  every  second  or 
third  warp  thread  float  on  the  back  for  4,  6,  8  or  10 
picks  while  the  other  warp  threads  are  woven  with  a 
plain  weave,  twill  or  similar  weave.  All  the  warp 
threads  floating  on  the  back  are  raised  above  the  next 
one  or  two  picks,  thus  producing  a  pronounced  cross 


Fig.  1509. 

I    I     I    I       I    I     I  I 

□□BaDBoaaaDBDaaaaaaoDaDB 
aaanBasanaDDBsasiBBsasaDa 

aDDDaoaaQOBDaDDDBDDBDaHD 

■SBSBBaBaBaaasasaanBSBDa 

■saffiBaffiasBQoBaiBBBasBsaaa 

BgggagaaDagDBaDQBQnaDaBa 

aaeaSBBBISBSBDDaSBllBBSBSBDa 

□gaanaaDDBDsiDDBaoaDDDBDsi 
asBSBBBBaBaoasaSBBiiBsaao 

■□DDBDDBDDBaBDDDBaOBaaBD 
■SBSBBSBSBOaBaBSBBSBSBOa 
□□BDQBDDDBDHnnBQaBDODBaB 
■pBBSBBSBBBaaS&BSBBffiBSiBOa 


Fig.  1510. 
I   I     <    I       I    I     I  I 

■aBBBBOBBBaOBaBBBBaBBB' 

□□BOaBDQDBDaaDBDQBOaaB 
■BBDBBBBQBaaBBBaBBaBaa 
BDggBDDBDaBGBDDaBDSBDa 
aDBBBBDBBBaaBaaBBBaBBB 
□□BaDBDDaaDHDDBDDBDaDB 
BBBOBBBBOBQQBBBaBBBBaa 

BDpDBDDaaDiaoaaaaBDSBD" 

.BOiBBBaBBBQaaaBBBBaBBB 

□□aDDBaDDBDHDoaaaaaoDB 
BBBaBBBBaBaoaaaDBBBBaB 

BDgDBDgBDQHOBDDaBQDBDa 
BDBBBBaBaBaaBaBBBBaBBB 

BBBaBBaaaBaaaaaDBBBBDa 

maaDmaamaassamaaamaamaa 


Fig.  1511. 
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"□□□BDBDaaBDBDQDOBBDDaM 

aaBoaoBaBaaaaaBDBaDasa 
aaBBOBBBaBDaaaaaaaaBDa 

BDaaDDBDaQDaaiDaaoDDBaa 
aoaaqaaaaaaansiaaoagBaii 
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□□□BaaaaoaaaosaaaBOOsa 
BDBOODBaBaDQffiDaaaaDDfflD 

BBBBDaBBBBaaGaBBBBaBaa 

BaBDaoBaaaDDBDBDQaaaDD 

□□□BGBDOaaDBDSDOGBDBOa 

BoaaaBBaaaBBDOBDBBBBaa 

aoaaaaaaaaaBaeaaBBaoiss 
aaaaDOBDaaaosaBaBaaasa 
BaBBaaaBaaaaaaBBBBaaaa 

aaaoaaaaaaaosaaaaaoaaa 


□fflDBDfflcraBafflDfflDKoa- 

aaasanasDffiDsaaiDn 

□oaaDDaDDDaDDDaa 

■□□naDDDBDaaaaDD 

□□aDDQaDDDaQQaaD 

aDDDBDDDaDooaaQa 

oamaaamaaamaaama 

maDamaaamDODuaaa 

amamamomamaisamom- 

amamomamamamamam 

□□BDaaaoaQBDQDaa 

■aDDBDQDBDaDBDDa 
DOBDDaaDDDBDDQBD 

BDaaaDDDBDOoBaDa 

aoaaDamoDamoaama 

■□□DBDDDBaanBQDa 

Fig.  1512. 


□□BDQiBaafflDDffiaaa 
QBDDBDaBaDBaaBa 
aDDBDaaaDBDaaao 

□BDQBDDBDDBDDBa 
BDQBDDBDClBDaBDa 

□BBaBDaBQaBDnaa 
BDoaaaBaaaaDBDa 

DBaaaaDBoBaDaaD- 

aDaBaaaaaBaoBoa 

□aaaaaaBaaaaoag 

aaaaaoBDDaaaaaD 

□aaaaaaaaDaaaaa 

■□□BoaffiDaBDaBOO 

Fig.  1513. 


aiDQDfflODDffiaaQffiaa 

□QOfflODDBDDDfflDaDIl 
□fflQDDffiDDDffiDDDHDa 

□□□ffiDadaaDDffiooQB 

□ffiDDOrSDaafflDDDSao 
□□□BDuaffiDQafflDDDIS- 
QOBDQDBnODBDaDaa 
BDaDBQDDaDDDaDOa 

□oaaQaaaDQBQaQBa 

BDDDBaQDBDDaaDDD 

ODaaDDBDaQBDaDaa 
aoDDBDaaaDDDBDaa 

Fig.  1514. 


cord.  This  effect  is  made  still  more  marked  if  the 
back  warp  threads  are  woven  from  a  separate  beam 
under  greater  tension  than  that  on  the  face  threads. 
In  the  cross-cord  weave,  Fig.  1512,  threads  2,  4,  6,  8, 
etc.,  float  on  the  back  for  6  picks,  and  then  rise  above 
2  recess  picks.  The  other  threads,  1,  3,  5,  7,  etc.,  are 
woven  plain  for  the  first  6  picks,  then  passing  under 
two  recess  picks,  7  and  8.  The  face  warp  can  be 
interlaced  with  the  recess  picks,  as  shown  by  the  crosses 
on  threads  1  and  3,  if  desired. 

In  Fig.  1513,  two  warp  threads  are  woven  plain 
for  six  picks,  then  passing  under  1  recess  pick.  Every 
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third  warp  thread  floats  back  of  the  six  picks  forming 
the  cord,  and  then  rises  above  the  recess  pick. 

The  recess  is  made  finer  by  dispensing  with  recess 
threads  and  letting  each  warp  thread  float  alternately 
back  of  the  cord  and  interlace  the  filling,  as  shown  at 
Fig.  1514. 

The  raised  parts  of  filling  cords  are  made  more 
pronounced  by  introducing  stuffing  picks  between 


Fig.  1515. 

effiOfflDfflDfflDffiafflaaDffl 
DmaaamaaamaaamD- 
■□□□■□□□■□□□■□□o 
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□□■□□□■□□□■□□□■a 
■□□□■□□□■□□□■□□a 

DffiOHDSDBDfflDBaBBag  - 

CDOBDnaBaODBDOaiSD 

•DQDBaDOBDDDHana 

gDBDaOHDHaKDBDBa- 
nmacnmaaauDanma 

SQaa»ooa«QDo«DDa 
□BnBDeaDHassaesnKD- 

DDlDaCBDDaBDDDBD 


Fig.  1516. 

□■□□ffianiiDasDDBODfflD- 
■□□□□■■□□aDBBaaoDB 
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□BBKBBOBBHBBaBBSIB- 
□□BBDQDaBBDaDaBBaa 
BQBDDdBDBaDDBaBaDQ 
BRBBOBBBBBOBBiaBBDa- 

aaaaDBaDpoaBBgaaoB 
□□□BOBoaoBaBpnaBOB 
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□□BBDDDDBBDDOaBBDD 
BDBDODBDBDDDBQBdDa 
BDBBBBBaBBKBBOBBBB - 
BQDDDBBDODDBBDDDDB 

□□□BDBDODBaBaaaBaB 

BBBBaBBHBBOBBBBBDB - 

□□BBDDDGBBDDDnBBDD 

BDBaoQBDBaaaBaBaaq 


■QBOBDOQOaODaDBgBOBDBnaDdOanDDBa 
□□□BDBDBQBnBDBnBaQGBDBDBDBDBQBDn 

□oaaaaBaBaBCBDBDaaaDBDBaBDBaBaBa 

DBDaDDDBaBQaDDDBCBaDDDDBDBQnOQDB 
BDBOaDDDBDBaDDQDBDBDQDDDBDBDDQDD 
□BQBOaaDaDaBDBaBaBaBDBDDDOaBaBDB 

BaBaBaaQaaaDBDBaBDBPBaBaaoDaBDBa 

aOPPPaGBPBDBDDDPGOGDOBGBQBDBOOGG 

□GoaGaaaBaBaaaGGGGaGaaBQaGBGaPDa 

GBaBGBOaGGGBGBGBGaaBGBPaGPGaPBaa 

BaBGaaaGGGGaaGBGaaagaaaGGGGgaaBG 
DBGaGQGiaBaaGaDBGBaaaGaiGBGaGQGB 
BQaaaGaDBOBGaaGaaDaaaGGaBGaaGGGa 
oaQBGBGBGaaBGaGGGaGBGaGBGaaaGaaa 
□GGoaGaaaGBGaaaGaGgGaQBDagaGaGBG 
aaaaaaDDDaDGOBaBGaaaDGoaGaGaaaGB 
BaBQaaoGaaaDaaaaaGaaaQGOGGaGaaaa 
□GaBaBGBaBGBGaGGGgnaDBGaGBGaaaaa 
QGGgaGBaaaaaBGaGGGaGaGaGaoaGaGaG 
□BODGGQaaaaDaGQBGBaaGGGBGBaGPGaa 
BaBGaoBQaQBGGGaGaaBaGGGaBQBaBaaa 
□aoBaaoGGGGaaaGBGaGaQaGGGDGaGBaa 

BOaaaQBaGGaaBGBGBGBGBGBaGGGaBDaa 

OQaGaBQaoaaaGaGGaaaaDBaaGaaaGGoa 
aBaGQaaQBaBGBQaGGaoQaGBQaGBDBDaa 

□BGBGBGaGaGBGBaBGBGBaBGGGGGBaBQB 
BGBOBGBaCDaGBGBDBDBaBGBaQOGGBaBa 

aBaoaODBOBaDaQaBQBGDDaaBGBOGDQaB 
GBQaaaDBaBDQaGaBaBGGDOGBGBaaaaG 

□aUBGBDaGBnBGBGOaGGBGBGBGBGBGBDg 
aaQGBaBGBGBaBGBaGGaGBDBGBGBGBDBQ 

OBGBGQaaaaDDGBDBaBaBDPGDGODaOBP|i. 


Fig.  1517. 
DffiagffiaPBoafflGGfflaoBa 

■GGGGBBGgPgBBGGOGB 
HG88GHHG§IBiaaaGHBaE! 
DGGBGBaPGBaBGDGBGB 
BOBBBBBGBBBBBaBBBB 

GaBBGGGGBBQDaDBBGa 

BGBBGBapaBGsiBaaKas] 
BGBGGDBaBaaaBaBGaa 

BBBBGBBBBBGBBBBBGB 

BGDaBBBGaaaBBGnDGB 

HGBHGBBGeaHGBBGBSaB 
GGGBaaGGgBaBGaGBGB 

GBGQBGaBDaBGGfflaaffiG 

GGBaGGaaaaaGaGBBnG 

E9GBBGHBGI8BDiaB«ne)aQK 

BGaaaGBGaggGaGBGOG 
aaaBBBBGaBBBaaaaBa 

BGGGGBBGGGaBBDngOB 

gGgBGBBGBBGe^aQBgGH 
GGBGBGGGBGBaaGBgfl 

BaBBGaaBaaaaaBBaoB 

DOBBGGOGaaDGaaaaan 

BgHaGBHPBBGBSCIBrHgB 

iaBaGGaaBaGGBDaaao 


■BBaBaBaaGPaaaaBBBBBaoGB 

aaGaaaaaGaGaGaGaGBGapaaa 
aaaaaaaaGGaaaaaaaaaaGGaa 
aGaPBGaGaGBGaGaGaGaGaaaa 
aaBBaaaaGBaaaaBBaaaGGaaa 

GaGBGBGBaBGBGaaBGHGBGaGa 
BBBBBBGGBBBBBBBBBBGGBBBB 
BGBGBPBGBDBGBGBGBDBnBGBa 
BBBBBGGBBBBBBBBBBGGBBBBB 
□BGBOBGBGBGBGBGBGBGBGBGB 
BBBBGGBBBBBBBBBBGQBBBBBB 
BPBaBGBQBGBaaaBGBGBGBGBa 
BBBGGBBBBBBBBBBGGBBBBBBa 
GBaBGBGBGBGBnBaBGBGBGBGa 

aBaDBaaaBBBBBBGGBBaBBaaa 

aaaGaGBGBQBGBGBaBGBGBaaD 

aGGBaaaBBaaBaGDaaaaaBBaa 


■GaGaGBPanapaGaaaaBaBpaa 
□aBBBaaBBBaGGaaBBaaaaaaa 

OBGaaaGiGBGBGaGaGBGBGaaa 
aaBBaaBaaaGGBBBaaaBBBaaa 

aGBaBGBGBGBQBGBPaaBDBDBa 


Fig.  1518. 


Fig.  1519. 


back  and  face,  as  shown  at  Fig.  1515.  The  risers 
over  the  stuffing  picks  are  indicated  by  crosses ;  those 
over  the  recess  picks,  by  the  dotted  squares. 

The  durability  of  the  cloth  is  increased  by  inter- 
lacing the  back  warp  with  the  stuffing  picks.  An 
example  is  shown  at  Fig.  1516,  in  which  the  back 
warp  and  stuffing  picks  are  woven  plain.  The  face 
warp  is  woven  with  a  2  up  2  down  twill  for  6  picks, 
followed  by  one  recess  pick. 
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A  very  pronounced  filling  cord  can  be  obtained  on 
thick  fabrics  by  using  both  stitched  and  unstitched 
stuffing  picks,  as  shown  at  Fig.  1517.  The  shortest 
lines  at  the  left  of  the  draft  indicate  the  recess  picks; 
the  next  longer  lines,  the  unstitched  stuffing  picks ; 
the  longest  lines,  the  stitched  stuffing  picks.  In  other 
respects  this  weave  is  the  same  as  Fig.  1516. 


DIAGONAL  CORDS 


In  these  effects  the  back  or  floating  picks  do  not 
all  float  under  the  same  face  threads  and  intersect  the 
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■■BSBSBQBQBGBaBQBQBQBOBaBSBaBQBaBGBGBQBGBaBQBaBaBaBGBaBaBDBQa 

□BaDaDOBaBaBaoaaaaSaaHoBaBaGaaaGDBaBGDqgggag 

BDGaaDQQBaHaBDQDaDaoDGBGBGBaaGGGBaBgBgggggggggBgBgBggggaggBGBgBDBgBgBD 

nBaBOBGBDBGBGBGBDBDBDBaBGBQBaBDBaBQBDBGBGBaBGBnBDBDBGBaBDBaBGagagpaggg 
■□aGBGaGBaaGBGBGBOBGBGBaBGBGaaBGBaBaBaBGBGBaBGBGBaBGBa^ 

"BaDaaQBQBQBDaaaaaaaaBDBaBaaDaaBGBaGGDGGnGQGGBaa^ 
■■aaBQBaBDBanDQaaamaaBaBaaaDaBGBGBaggg^ 

OBDBGBGBaBDBQBGBDBGBGBaBaBGBGBaBQBaBGBGBDBDBGBGBGBDBQBGBQBaBagggagggga 
laBOBOBQBaBGBaBQBaBaBQBDBnBnBDBGBDBGBGBGBaBGBQBDB 

□BGQaGGBQBDBGQGQGaQDQBGBaGOBGBCBaDQaGGGaGGaaaBQBGBGGgQggQggBgBgBgBgBQB 

BQDaaQBGBaBanacaGoaQBnBGBGaGBQBaBGaaggDgggggBGBDBagggaggDaBaBDBQBGBg 
□BGBGBGBGBaBaBaBaBDBGBaBGBQBaBaBOBGBDBgBgBgBgBgBgBgBgagBgBgBggggaaggGa 
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BSBaBaBQBaBGBSBnBaBDBDBaBaBaBGBaaaaaBaaGBaBDagBGBgBaBnB^ 
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BDaQDaDaaGBGBGBGGGGQBaBaBGGaGaaGBaBGBDBGaGaGBDGaaaQQGGGGDaBgBgBgBgBgBa 
OBaiGaaBGBaBaBaBaBGBaBQBGBGBOBGBaBnBaBOBGBGBGBGBOBaBGBGaGBaBaadaGDGQDa 

Fig.  1520. 


same  recess  threads,  but  are  arranged  in  twill  order, 
as  shown  at  Fig.  1519. 

The  raised  effects  obtained  with  corded  weaves 
can  be  arranged  to  produce  figured  patterns,  two 
examples  being  given  at  Figs.  1518  and  1520.  The 
white  squares  are  risers;  the  black  squares,  sinkers. 
The  oval  figure  in  Fig.  1520  is  offset  one  half  and  in- 
chned  in  the  opposite  direction  in  every  other  stripe. 


DOUBLE  WEAVES  STITCHED  TO  FORM  THE 
PATTERNS  (MATELASSE) 

Closely  related  to  corded  weaves,  already  described, 
are  double  weaves  known  as  matelasse  in  which  the 

Fig.  1521. 
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Fig.  1522. 


GGGuuBDBaaoBaGaod«aaGG"iiannaniin«nnnSRnRR 

■aaGaa»GGarjDBnnQa"ynoQQaiinnnHnSnRnRn2RRn 

DBGGGBQOGaaBoiBoamBGGaaQgnnnSnnRRnSnSRR 
nD«GBGDGGaBaoOBQaDa"BQaann«niinnRnnSnRn2n 

qaaBDaGnaBDaGGQ»QGQnG»aHannSnnnnRBnRRRnS 
pLJiiGaGGGBoaGOL»Q«aaaQQ»aGHBnaoaaSQ^ 

QBaGGClDBQGaDaBGGaBGQQGUBGBannnniinaRRnSnn 

■GqqurjBDQDDaBGaaQDBDaaGDBGaaGDSnanaaSa^ 

□gaqGBGQaaaBGGaGGBQBaGGiiaaGnnBQGnnnSnnRR 

aaGa»GQaga»QQGaGBGaa«G«annnnMnnnnn£nRRRn 

GqgBQQggBBDaaaGBnGGanBGaamSnGGGnBGnn 

DQBnQQqaBanGGGBGBGGaBnriaaHBDnnunBQannnyo 

GBqDGgGBGGaGaBGGG»aBGaaaOBGDGGG«nnnnnLnR^ 

-BqqgGgBngGDGBoaQnQBQaaGGBnaQaGBGQQaGB 
ggggGBaoGGCJBGBDGonGBDaaBGanGnBoanGnB%nri 
gpgGBDaGGGBaGaBGGGaaBaBnGGGGBnaaaGBnnnBn' 
ngQBgGQGnBGaaoQBGQQDGBGanaGBmnnnBGnRnnS 

UUBGQGGGBGBQGaGDBaaQGOBnDGBGGGanBGBnnnnn' 

gBGggGOBGGGBGDGaGBGmnaBQBanGGnBnanBn 

Bnaaai-JBaGnaGBaQGGGBaaGaGBGGnGGBnnnnnBnnn 

gBaGQBrjBDOGaDBaGaQGBnGaGaBGOGBaBnnannSnn 

QnBGBDaaBGGaaGBnGaaGBiiDQGGBGBGnnBGnnnnSn 

QnDBaGnaQBQQaaQBGnaDnBncSaQaBGnGGGBnnnn^^ 

nGaGBCJGGBGBGGaDaBdGGUaBGGCnaBGGaBilBnnRnn 
GGGGaBGBaaQBnGDQGBGGGnQBmnaGBGMnnnSRnRn 
BGDGGGBGGGGCJBaGGGCMnGGauBr  GGGnBGMGnnS^^^ 

QBnaDBGaGGGBaBGaGGtiBanQGnBnGnBGmHHLnSRn 
qGBGBQGaGG«aQGBGGiDnGBaGunnBDBmGnLiiinnn«R 

nGGBGQGOGBaaGGGBaanGnBnGnrjDBGGnGnBi^innny 

ijBBGnanG«aGGaaBnBGaGCiGBGGaBGGGm«nnnnR2n 

QBGGDGGBGOQGGBGGGBGGGGGBaBUlGnDBGnnnnSnR 

■aGOariBGOGaGBGGLiGGBnbmnBaQnnnBnnnnRUnRn 

aGGGGBGaGGGBGDllGGBf  wni  ]nBDGnnaLni  in^ 
pGGQBGGGCiaBaiJGGGBGGGBaBnn  iGGBGC  UGnSnnSRR 
aDGBGaGGaB0GGaGBaGGGGBfnnnGriBnrjGnn«nRRnn2 
GnBGaaCGBOGGGGBIIBCGGBa  IG  I  Bnnra 

gBr)GGaaBL-iaGnGBGGGBGBGGhGbBnaHmBnGnRR2nn 

BUlJLlUDBaauoaBGOQaGBGGaGhBGGGGDBnGGQDBG^^^ 

Fig.  1523. 


stitching  forms  the  pattern.  To  this  class  belong  the 
so-called  pique  weaves.  As  a  rule  both  warp  and 
filling  are  set  2  face  1  back  and  stitched  by  raising  the 
back  warp  above  two  adjacent  face  picks. 

The  double  plain  weave  constructed  in  this  way  and 
shown  at  Fig.  1522  is  set  2  face  1  back  in  the  warp, 
2  face  1  stuffing  pick  1  back  pick  in  the  fiUing.  The 
motif  for  the  pattern  is  shown  at  Fig.  1521. 

It  is  evident  that  a  depression  will  be  caused  where 
the  two  textures  are  stitched,  while  the  surface  where 
the  cloth  is  unstitched  will  be  raised.  The  effect  is 
heightened  when  the  back  or  stitching  warp  is  woven 
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g5SaiiiSaSiiiBoaiioi3GaffifflDaDD|»5DaD»w^^^ 


Fig.  1524. 


Fig.  1525. 
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Fig.  1527. 
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Fig.  1526. 
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BaBQaaaaaaaaaaBaaDBoaaggaGBaDGaaaana 
aBaBGaaBaBGaBaaaGBBaaaaBaaBagBBBBaBB 
BaaaQBBQaaGBpGnBGBGQGBaaaQBaGGaGBBDa 
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Fig.  1528. 
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from  a  separate  beam  under  greater  tension  than  is 
placed  on  the  face  warp.  This  raised  effect  is  made 
more  pronounced  by  introducing  a  stuffing  pick  of 
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Fig.  1529. 
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Da«iaaacS»anGGD«aaGaQaafflaGaBaaGa8MaQGGGaaaGGaaQBnaaaGBaggBgBggaBgBgggffl 
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1  I  I  I 

Fig.  1532. 
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coarser  yarn,  which,  as  shown  by  Fig.  1522,  lies  between 
the  face  and  back. 

The  face  is  often  woven  with  a  twill,  basket  or  simi- 
lar weave ;  the  back  weave  is  usually  plain.  Fig. 
1524  shows  a  2  up  2  down  twill  on  the  face  with  a 


Fig.  1533. 


Fig.  1534. 
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Fig.  1535. 

plain  back.  The  motif  for  the  pattern  is  shown  at 
Fig.  1523.  The  stitchers  in  Figs.  1522  and  1524  are 
indicated  by  the  black  squares,  risers,  on  the  back  warp 
threads. 

Many  woolen  and  worsted  cloths  of  this  kind  are 
stitched  to  produce  a  striped  effect.    The  last  face 
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thread  of  one  stripe  and  the  first  face  thread  of  the 
next  stripe  are  stitched  in  plain  order  by  passing  under 
every  alternate  back  pick. 

This  construction  is  shown  at  Figs.  1526  and  1528, 
the  back  in  both  cases  being  plain.  The  crosses  repre- 
sent the  stitchers,  which  are  sinkers.  Fig.  1525  is  the 
face  weave  of  Fig.  1526;  Fig.  1527  is  the  face  weave 
of  Fig.  1528. 

To  run  this  matelasse  effect  across  or  filling  ways  of 
the  cloth,  the  back  warp  is  interlaced  in  plain  weave 
order  with  two  adjacent  picks,  as  shown  at  Fig.  1529, 
in  which  the  dotted  squares  represent  the  stitching 
risers. 

Patterns  are  frequently  made  by  stitching  along 
both  warp  and  filHng  lines  to  produce  squares,  cubes, 
braided  and  other  effects.  The  weave  of  this  kind, 
shown  at  Fig.  1531,  consists  of  a  twill  face  and  a  plain 
back.  The  stitching  risers  are  shown  by  the  dotted 
squares;  the  stitching  sinkers,  by  the  crosses.  Fig. 
1530  is  the  face  weave. 

In  Fig.  1532  the  warp  and  filling  lines  of  stitchers 
form  a  checkerboard  pattern.  The  face  weave  pattern 
is  obtained  by  a  combination  of  a  2  up  2  down  twill 
with  a  2  up  2  down  basket.  The  back  is  a  plain  weave. 
The  construction  of  these  patterns  is  sometimes  sim- 
plified by  weaving  the  stitching  threads  in  the  warp  or 
filling  in  3  up  3  down  order. 

Figs.  1533,  1534  and  1535  show  weaves  frequently 
used  for  the  so-called  relief  patterns  in  silk  and  worsted 
fabrics. 


MONTAGNAC 


The  face  of  the  montagnac  fabric,  used  for  over- 
coatings, is  covered  with  loops  of  soft  stock,  part  of 
which  are  intact  while  the  others  have  been  broken  in 
finishing  to  form  tufts  of  fibers.  The  fabric  is  loose 
and  bulky,  these  qualities  being  obtained  by  the 
sacrifice  of  durability. 

The  warp  has  an  open  set  to  allow  a  large  quantity 


Fig.  1536. 


Fig.  1539. 


Fig.  1537. 


Fig.  1538. 


Fig.  1540. 


Fig.  1541. 
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of  filling  to  be  driven  into  the  cloth,  which  is  woven 
narrow,  as  little,  if  any,  fulling  is  required.  The  warp 
plays  a  subordinate  part  in  the  make-up,  being  almost 
completely  hidden  on  both  face  and  back.  The  ordi- 
nary grades  of  these  goods  are  made  with  ground  and 
effect  filling ;  the  better  grades  with  ground,  back  and 
effect  filling. 

The  effect  filling,  which  is  to  form  the  tufts  or  loopSj 
on  the  face,  is  from  2-  to  5-ply  yarn  and  has  only 
enough  twist  to  stand  the  process  of  weaving.  The 
effect  pick  floats  over  a  number  of  face  warp  threads 


Fig.  1542. 


Fig.  1543. 
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Fig.  1544. 


Fig.  1545. 


BGaoaaaaGooaGGQaQQangGaa 
aDBBaBBBBaBBaaBBBoaaaaBi 

□□aKGOBUGQanaGBGaaaBaaaQ 


Fig.  1546. 


and  is  then  either  stitched  in  plain  weave  order  for 
a  few  warp  threads  or  passed  under  them;  the 
latter  method  is  shown  by  the  cross  section  at  Fig. 
1537. 

The  ground  filling  serves  to  bind  the  fabric  together 
and  give  it  durability,  while  the  back  filling  increases 
the  thickness  of  the  cloth  and  enables  a  fluffy  finish 
to  be  obtained  on  the  back. 

The  slack  twisted  effect  filling  floating  on  the  face 
is  torn  apart  in  the  gigging  or  napping  process  at  the 
points  indicated  by  the  arrows.  Fig.  1537.  The  sub- 
sequent operations  of  beating  and  brushing  raise  the 
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loose  tufts  and  form  them  into  clusters,  which  produce 
the  well-known  montagnac  finish. 

Fig.  1538  is  a  cross  section  of  the  cloth  at  Fig.  1537 
after  the  effect  filling  has  been  torn  apart  and  the 
tufts  made  to  rise  from  the  surface  of  the  goods.  A 
portion  of  the  weave  for  this  fabric  is  shown  without 
Fig.  1547.  stitchers  at  Fig.  1536,  in  which 

the  filling  is  1  ground  1  back  1 
effect  pick. 

To  increase  the  flaky  effect 
and  cover  the  face  better,  the 
effect  picks  are  sometimes  woven 
as  shown  at  Fig.  1540,  where  each 
effect  pick  passes  under  the  warp 
threads  over  which  the  preced- 
ing effect  pick  floated.  This 
brings  the  tufts  closer  together, 
the  face  of  the  cloth  being  en- 
tirely covered  with  the  effect  fill- 
ing. This  construction  is  illus- 
trated by  Figs.  1540  and  1541, 
the  first  showing  the  woven  cloth ; 
the  second,  the  gigged  cloth. 
The  weave  is  shown  without 
stitchers  at  Fig.  1539.  The  effect 
picks  are  indicated  by  the  short 
lines  at  the  right  of  the  draft. 

The  ground  filling  is  usually 
woven  plain.  A  plain  weave,  a 
2  up  2  down  twill,  a  3  up  1  down  twill  or  a  4-leaf 
broken  twill  is  used  for  the  back. 

When  it  is  desired  to  scatter  the  flakes  or  tufts  irreg- 
ularly over  the  face,  the  effect  picks  are  woven  with  a 
4-leaf  broken  twill  or  a  6-leaf  satin  weave.  Striped 
montagnacs  are  made  by  arranging  the  effect  floats  in 
the  form  illustrated  by  Figs.  203,  204,  231  and  233. 
The  effect  floats  are  also  arranged  in  straight,  broken 
and  herringbone  twill  order. 
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nasanQnaDDifiBnDnanafflaDnDBD 
noonac  laDnnnDODBDanaaannQ 


BaDaBDasaoDnaaaiiaDanaDns 
BDaaanaDDanaDDQDDDonDDGD 
BQaaaBBaBuaBaaaaaoaaaaBB 

□□annoanaDBnaaaaaaanaaBa 

nDQDDDDaODGGDDanDQBDBDBa 

Fig.  1548. 
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Figs.  1542  to  1548  are  frequently  used  for  monta- 
gnacs  and  correspond  to  the  class  of  weaves  shown  at 
Fig.  1537  and  1538.  None  of  them  is  constructed  like 
Fig.  1540.  The  ground  weave  of  each  is  plain ;  a 
broken  4-leaf  twill  or  other  suitable  weave  can,  how- 
ever, be  used.  In  most  cases  a  separate  back  texture 
is  employed,  the  back  filling  interlacing  with  the  back 
warp.  Fig.  1542  is  the  face  weave  for  Fig.  1543,  the 
effect  fining  being  woven  in  broken  4-leaf  twill  order. 

In  Figs.  1542,  1543,  1545   and  1547,  the  white 


Fig.  1549. 


Fig.  1550. 


Fig.  1551. 


nuoMBaaooaaBDaaaaa 
aaaaonaaaDaaaaBGna 
□□naaaonDaaaaaoaaa 
aaaaaaaaaaaoaaaGaa 
□DaaaanDnaaaonDaaa 
aBBonnaaaaaaaaanoD 
□□□aBaGDciBaaanoaaB 
BBanaaaaaDGaaaai.'inn 
□DGBBanGnaaaoGDaBB 

SaannaaiBGGaaaaaDa 
□GaaaGnnaaaGGaBBB 
BBaDaGaaaoaaaaaaaD 


aaDGBBBBODDGi 

aaaGaaBBBBGGaaaB 
GGBBBaaaGDaaaaoa 

GGGGaBBBGaGGBBBB 
.BaBBGaaGBBBBDaGa 
GGBBBBGGaaaBBBaG 
BBGGGaBaaaGGGGBB 
aBBBGGaGBBaaGGaG 

GaGOBaaaaaGGBBBB 

BBGGGGBBBBGGGGBB 
GGBBBBaGOQBBBBGG 
aOGGBBBBGaaGBBBB 

\ 


GGOGGGBBBBBGaaGGaaBBBBBD 

GnGGOGGBBBaGaGaaaQaBBBGD 

BBaaGaaoQaaBBBQGaaooaaaB 

GGDBBBGDGOGGQGQBBBGGOaQG 
BBBBBGGGGGGDBBBBBOagOGGG 

□GGGaGGGBBBaaGGDaGGGBBBa 
BBBGaaaGQaGGBBBaDGGGaOGa 
GaGGBBBQQQQaaGaGBBBGDaaD 
GGGBBBBBGaGGGGGBBBBBaaQa 
BGGGaGGDGaBBBGaGaGQGGGBB 
CianGGOBBBGOaaOGGGGBBBGaa 
GGBBBGOGGGGaaGBBBGaGaaQa 
BBQaaGGaaBBBBBGGGaaDQBBB 
OIJCJGaQGGGBBBGGaGDGaaDBBB 
GGGGGBBBGnGGGaanaBBBGaGQ 

QBBBaaGf'jQaaoGBBBGaaaaGDD 


aOBBBaGGnnBaGGGGGGBBBBBB 

BBaGGGaaaaGGBBBBaannnGGG 
aOBBaaGrKiGBBCiGnnGnaaaaaa 

BBaOGGBBBBnaBBBBBaGGGGGG 
GGBBBaGGClGBBI  JGGnGGBBBBaa 
BBGGaaBBBBOGBBBBBBGDLIGGG 
GGBBBBGGOGBBBBBGGGGuGBBB 
BBGGGDBBBBGGCKnGBBBBBBGGG 
□□BBBBGGnaaBnaGGanBBBBBB 

BaGGGGBBaBGGaaaaaaGnaGGG 

□GBBBBOGGGBBGanGaGBBBBBB 
BBGOGGBBBBUDBBBBBBGGGGGG 
□DBBBBGaDGBBGnGDOGaBBBBB 
BBGaGGBBBBGUBBBBBBGGGGGG 
GaBBBBGGGGBBBBBaGnGGGBBB 
■BaCGOBBBBGaaGGBBBBBaGGG 


DGGGBBBDGOOGBBBQ 
GBBBBGGGGBBBBGGG 
BGOODBBBBGGGGBBB 
BBBBGGGGBBBBnGOG 
ODGGBBBBGaDGBBBB 
-BBBGGGOGBBBGGGGG 
riGBBBBGDGDBBBBGQ 
BBOijGGBBBBGGnnBB 
GGOBBBBGGnGBBBBG 
BBBGOGGBBBBGGGGB 
GGaGBBBGGGGGBBBQ 
GBBBBGGGGBBBBGGG 
BGGGGBBBBflGQGBBB 
BBBBGGnGBBBBOGaa 
DOGGBBBBGOGGBBBB 
BBBGQGGGBBBaGGGG 


□GGaBBBBGGGBBBBBOaUGBBBBQGGBBBBB 
aBBBaDnGBBBBBBODBBBBGGGGBBBBBBGD 

GDGGBaBBQDaoGaaaoaGQaaaaapDaaGBB 

BBBBGGOnBBBBBaGGBBBBGGGGBBBBBaaa 

GGOGBBBBGGGGGBBBGGGOBBBBGQaaQBBB 
BflBBQGGGBBBBaaaGBBBBGGGGBBBBGGGG 
nGGGBBBBnGGGBBBBGGGGBBBBGGGGBBBB 
_B8BBinGGGBBBaGGQGBBBBGaGGBBBGDGaD 
GGGGBBBBGGGBBBBaGQGGBBBBaGGBaBBB 

BBBanGGGaBaBaaaGBaaaGaaGaBBBBBGD 

nGGGBBBBaaGGaaBBGaaaBBBBaQGQDaBB 
BBBBaGQGBBBBBGGGBBBBGGGGBBBBBnGa 
nGGGBBBBGGGGOBBBGaQaBBBBGOaaaBBB 
BBBBGGGGBBBBOaGGBBBBGGGGBBBBGGQO 
nannBBBBQGGGBBBBGGGGBBBBGOaGBBBS 
BBBBGGGaBBBOGCCaBBBBaaQaBBBaOGGQ 


Fig.  1552. 


Fig.  1553. 


Fig.  1554. 


squares  are  warp  risers;  the  marked  squares  (black 
and  crosses)  are  warp  sinkers. 

In  Fig.  1544  the  back  weave  is  a  broken  3  up  1  down 
twill;  the  stitching  is  in  the  same  order.  The  face 
weave  is  shown  at  Fig.  1542,  the  effect  floats  being 
distributed  in  broken  4-leaf  twill  order. 

Fig.  1543  is  a  montagnac  face  weave,  the  effect 
floats  being  scattered  in  satin  order. 

In  Fig.  1546  the  back  weave  is  a  broken  3  up  1  down 
twill ;  the  stitching  is  in  the  same  order. 

Fig.  1545  is  the  face  weave  for  Fig.  1546.  The 
effect  floats  are  scattered  in  satin  order. 
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Fig.  1547  is  the  face  weave  for  Fig.  1548.  The 
effect  floats  are  scattered  irregularly  over  12  threads. 

At  Fig.  1548  the  back  weave  is  a  broken  3  up  1  down 
twill.  The  weave  is  stitched  from  back  to  face  in 
broken  1  up  3  down  twill  order. 

Contrary  to  the  usual  custom,  the  marked  squares 
in  Figs.  1542,  1543,  1545  and  1547  indicate  sinkers. 
The  white  or  unmarked  squares  indicate  risers.  These 
four  drafts  are  for  the  face  only.  . 

Figs.  1549  to  1558  show  various  arrangements  of 
the  effect  picks  only,  with  the  construction  illustrated 


Fig.  1555. 


■■■■■■□□□□□["■■■■■■GDaOGLlBBBBBBGaOUnO 
CaUQGUBBBBBBQUUGQDBBBBBBUatlClf.GBBBBBB 
BBBBBBCJCIOaGGBBBBBBGGGQUGBBBBBBUaCiUUa 
OaGUnDBBBBBBGGGDUaBBBBBBaUDGL'jLJBBBBBB 
BBBBBBaDaOGGBBBBBBflBBGCIGGGGBBBBBBnGD 
□□□□DDBBBflBBGaDOCJGaGGBBBBBBGGGaGGBBB 
BBBBBBUaGaaGBaBBBBBBBaDGGGDBBBaBBUDU 
□GaGaUBBaaBBGGGGDGGaOaaaBBDGGGGOGBBB 
aaaBflaOGGGOGBBBBaaGDGGDGaaBBBaGDCGUD 

UDUGGGaaaBaBDOGGGaaaaaBBaoGGaGaBBaaa 
aBBaaauaGGGGaBaBBaaaGGGaaaBBBBGGDG'.'G 
UGOGGGBaaaaBaoaDGGaaBBBaGGGGGGaBBana 
aBBaBaGGaGaGaBaBaBaaaaGGCGGBBBBBaauu 
ouGaDaaaaBaBGGGGnaQaaaBaaBBuaDGQGBBB 
aaaaaaGGOGGGaaaaaaaaaGGGGOLiaBaaaanGO 
UDDaGGaaaaaaGGuouGGGDaaBBBBGGauDGBBa 


Fig.  1556. 


■BBaancrjOBBaBianGanGGaBaaaaGnacGfiaa* 
GncaaaBBBGDOGGGaaaBflBC-'ODnGGaaaaaaGun 

BBBGnnGGGBBBBaaGGGGCOaaaaaBGGCGDGBail 

DcaaBaaBfluiGQGGDaaBBflBGGGGCGBBaaaBGan 
BaBBaaGaaGGaBBaaBBixiGGGGBBBBBBGutjaua 

GOGnGGBaBaBaGGGL^CGBBBBBaaGCnGGaaaBBB- 

BBBBaaGGGGaaaaaaaaDGCiDCGaaaBaaGGGooG 

QCGaQGBBaBBBaGGGGuBaBBBBaGGJG(3aBaaaa 
BaBaBBGGGGCGBBBaBBDaGaaaBBBGaGGQGaaa 

GUaGaGBaBBBBL3aGGDGBBBGGaDGGaBaBBaGL\  : 

aaaBBaaQGGGGBaaaBBGGCBaBBaaGCGGinGBaa 

GQGaGaBBBBBaGGGGGi:aBBGGGCGGaBaaaBaGG 
BBBBBanGaaGGaBBBBBGGOOCGaaBBBaGGaGGG 

□GGGGaaBBBaaDGGaoLjaBBBaBaGGGGaaaaBaa 

aaBBBBGCIDCJOGBBBBBBGaOGGGBBBBBaGGCIGGQ 

□□UDaoBBBBBBGGOGUGBaBBBBQaaaaGBaaaBa 


■BBaGDGOQBBBBBBOaQCOGBBWBBBGGGnnGBBB 
UGGaaaaBaGGGOGGBBBBBaDGGGGGBaBBBaGGLJ 

BaaGGuaGGBBBBBBDaaoGGLLiDaaaaBBauuijLiciLi 
□□GaaaaBaGaGGGQaaaBaaaaaGUGGDuaBBBBa 
aaaGGGOGaBaaaaaaGuouuaaBaaBLjGLiGuGaaa 
□oaBBBaaBGGGOOUBaaaaBGUGUGGBaBBaaGGa 
BBaaaaGGGaDGBaBBBBDuaGacjaBBaBaGaLiaQa 

GaGGOOaBBaBBGGGGGGaaaBBaGGUGGGaBBBaa 

aBBBaaGGGGGQaaaaaBGOijaBBaaaGnGGGGaaa 

OGQDaGaaBaBBUGGGGLiaBBGGLJGC:OBBaBBBGGG 

aaBBBBGi  inGGQaaaBaaoaaGCiiBBBaaaGi-  oggq 
□UGaGoaari9aBt.iciGGLiuaaaBa8GuauLiuaBaaaa 


■BBBaaaGaaaaBaaBBBDGGaan 

□QGSIHgBiaiaaQGDaDBHBIMHSiDDa 
HHBnGGQGGHHKBSlBIQuaGnGHiaBI 

GQGGGGaaaaaaaGDGGGBBBBai. 

GDoaHHsaMGoaoGaKSBaBiaocHJ 

BaaUGGGGGBHBIBHiaaGGOaQHHB 
BlBaBaaGGGGGBBaBaBaGaGQG 

□□oaiegBiaBiBaGaQGaMisgsaBtaaaa 

BBBGGaaGG8fi)BltC8iaaDaGGD8aB 
GaGOaOaBBBBaDGGGGGBBBaaB 

QQaeBBH(SM«GaGDGa8I!as«HXMDaD 
BBaOGGGOGBBBtaBBQGGGGaBBK; 


Fig. 1557. 


Fig.  1558. 


at  Fig.  1540,  which,  as  already  explained,  is  used  to 
cover  the  face  more  completely  with  the  tufts  or  flakes. 

This  construction  is  better  adapted  for  stripes,  but 
can  be  used  without  difficulty  for  the  production  of 
checkerboard,  twill,  herringbone  and  other  effects. 

Usually  an  effect  pick  is  followed  by  1  ground  and 
1  back  pick.  Frequently  two  effect  picks  are  woven 
before  the  ground  pick. 

In  a  third  variety  of  montagnacs  the  ground  filling 
is  omitted.  Instead,  the  effect  pick  is  alternately 
floated  on  the  face  and  woven  plain,  as  shown  at  Fig. 
1559,  which  shows  the  effect  picks  only.    Every  twa 
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adjacent  effect  picks  form  a  plain  pick  and  a  contin- 
uous floating  pick. 

In  drafting  a  weave  of  this  kind  it  is  advisable  first 
to  draft  the  motif  for  the  design  in  the  form  of  an  ordi- 
nary weave,  as  shown  at  Fig.  1561.  This  motif  is 
then  transferred  to  the  full-sized  draft  by  leaving  2 
unmarked  warp  threads  next  to  each  vertical  line  of 


■□□□□□^□□■□■□■□■□□□BoQaDa"^ 


giigSSsBSSSBggSgBgBgBBgBSggB 

BgBSgBogBBg-DSSSaooagDooa.DW^ 


Fig.  1559. 


the  motif,  and  by  alter- 
nating 2  vacant  picks  with 
2  others  corresponding  to 
each  horizontal  line  of  the 
motif.  Fig.  1560  shows 
the  8-thread  motif  at  Fig. 
1561  thus  enlarged. 

This  enlarged  sketch, 
Fig.  1560,  is  a  plan  for  the 
drafting  of  the  effect  picks. 
Each  of  the  picks  of  every  pair  is  made  to  float  over 
the  warp  threads  on  which  the  other  pick  is  woven 
plain;  thus  each  pair  forms  a  continuous  floating 
pick  and  a  continuous  plain  pick.  The  risers  on  the 
plan.  Fig.  1560,  are  not  transferred  to  the  draft,  Fig. 
1562,  but  serve  merely  to  indicate  where  the  float 
and  plain  interlacing  are  transposed.  The  draft  is 
completed  by  stitching  the  back  picks,  one  form 
being  shown  at  Fig.  1562. 


□nDDnDoanoGGLiaanaaaoapga 
aDDOonoaaaaoaoauDgpnaaaa 
noamoaooaoaaaaDaaaaoamai 
oBoBoaaaDaGDaDnnqgQgDBaD 
□□□□□□□□□□□□□□□□ooaanaag 
□□□□□□□□naaDDDDaggganngg 
■□□□□□■□□□□□Doaoaggngggg 
■oaanDBDaoanaaaaaaanDnaD 
DnDQDQDDaDaaDaDDDaaaguga 
□□□□□□□□□□□□□□□□□□□□aDgg 
□□□□□□□□□■□□DaanagaaDjoa 
OGDDDDDaoBDaGaDDggaggBgg 
□□□□□naDoaaiJaganoDaaaaDD 
nDDDaDaaaaoDaQDDQaDDDDm 
DDaaDQDDonaaBDDagoBqDggg 
aoGDaaaDDQanBDaaggBgiaggg 
DnaDDaaQDaaoaaoDDanaDang 
naDoaDDDooGMDDDDggguGgnn 

□□r'lGaaDGGBGGGGQBnDnDnQDg 

DDDoaQnaoBGnnnGBnannaQgg 

GDGGaGaaaGQGGnanGGaoagoa 
QaDDGaQGaaaDGGnQGaaoaaGQ 
GGaaDaBaaoGGBaQaaaQnaggg 
nQaGaGBOGGGGBanaaGGGDaGa 
DaDOGaDGaaaaaDDGaaaaaaGg 
DDGBGaaaaGaQaagBpaaGaaag 
GDQBGGaDaGGaaGBBBaaGaGGG 
GpaocaQaaoaoGaanGGGQaagg 

DQaDGGGGGDQnGGGQGGGggggg 

■□aoaDGQDGGQGGDaoaBGaggg 
■aDDDOGGaGGGaaaGaaBQDQaa 

Fig.  1560. 


GBGQaaaBDBDOOaGB 

■GBaaGGGBaBaQaGa 

GQGBOnQBGaaBaGfJB 

DGaQBaBGaaaaBGBg 

PGGBQBaDGaGBGBaa 
DGBGBaGGGGBGBGaa 
-GBGGQBaaQBQGGBGG 
BQDGGDBGBGGGGGBn 
OBQGGQGBGBGaDGGB 
BGBaaGQaBDBQGGGG 

GaaBGGaBaDOBGgGB 

GGDGBGBgGGQaBgBg 

oaGBGBaBaaaBQBgg 

DGBaBGaGGGBOBQaa 
QBDDaBGGGBanaBDQ 

BaDQaaBaBaaaaaBQ 

Fig.  1561. 


DaGDGLlGGQnGDGDGGGaDGaaOQ 

□aaGGaaaaaanaGGoaaggggQn 
uaaEGaGGDGriGGGaGGOGggagg 
DaanGGGaGGGGgggggggggHoq 
GaGGGaGaGaaaGGaGGGGGGGgD 
naaGaaaaGnGGQaaGQQPaaaau 
■aaaGGDEGGQaaGGGGggggggga 
PGGGaGHaGGaGGgggggQggGGD 
QGaGGaGaaQanQaQGGGGGaGDa 
LjaaaBaaaoGaGGaaDGQaQOGaa 
GGaaaaQGGEiGGaaaGQGGggiiga 
GGGGaaacinFEaGGaGaGaaoGBag 
QGQananGGGnaaGGGQGGGaGgg 
aaaGaGQaaGGQGGaaGQGaggga 
aGGGGGGGOGGgaggGggragggQa 
nGGGGGGGcaaaciGaGGOHOGaag 
QaGaaGaaaGGGGGGaGGDggggg 
GGQauGGaacjGaGOGgaGagaGGa 

BGBDBGBGBHanGaGSBGBaBgBg 

aaGaaaaaasBGBGBaaaGggggg 

naGQaaaGGGGaaaGGGaagnggg 
nGGaGGGGGGGGGGaagggaGagQ 

GBGBGBIiQGGDGlHBGBGBGBaBgB 

GGGQGGiiDBaBaBiiGaaaggaGggg 

KBGSaiaGiaBHaBHBaHBiaOBBMQB 
aini«r-)«f«mr-iiBiiBiannnnnBBflBinBiBHn 


HQBBSGBBHGiaaBaMHBL-.----- 
GBBRGBBHaBBBaBBBGBlggHBa 

laaQQaGaoaaoGGDaaaBBgBdB 
■BaBGBGBaBGBGBGBnasiaaaaa 

Fig.  1562. 
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Weaves  with  a  broken  1  up  3  down  twill,  filling  satin 
or  similar  weave  on  the  face  are  also  used  for  monta- 
gnacs.  These  are  made  either  with  a  separate  back 
texture,  as  shown  at  Fig.  1563,  which  is  a  broken 
4-leaf  twill  on  face  and  back,  set  1  and  1  and  stitched 


■□■■■□^□■□■■■□HQ 

nOO(  IBQDOQijQGB'ZlDG 

□□□□□□■QDQiLjDanBa 
NaBaaBaQKaaaaBBa 

SaBaoQcanoanDDon 
aaDBOBGaaaasaaa 

BOanDDDDBDDGnCjDD 

BDaBBaBoaDBBanBG 

OGnDBDnGnn.oDaaQo 
aaRDaaaBaaaGBGaa 

aaQDDnBDOODQOGBO 

BGBaBaaaKCiaaBBaa 

naBaOGGGGGBGaGGG 
BBBGCiGBGBBaaKGaa 

BDaGGaaaBGGQaGaa 


Fig.  15G3. 


BC'iXaBGaSBGBG 

aaaGBBaaaDBa 

OOG'jQGBGOUni.j 
BSaQBCBDRGaG 

aBBBaGaaaaaa 

riGGGGOGGGDaG 
BDBOSGBGBSBG 

BOBBBBBoaaaa 

OGBGQGGGGOaG 
BDBaantBljBOBO 

aBacaaBBBGBB 

CGnGOCCGaDGG 
aaBGBGHGBna* 

BGaaaaaaBBBB 

aGaGaGGGOGGQ 

BGBsaGanaoaG 
BBaBBGaaaBBG 

aaGQcaGaaaaG 


Fig.  1564. 


BBaaGaaGaaaa.  jibg 

LjQGl  'uobq:  jc  Gf  :ai  lan 
•■••;:""caaaaaaa  1 

^«*M"!i"OBaGBBaa 

□onnna.-.iQr  .GGnGar.r- 
naaGaaBBGBBGBaBB 

□GGGBGOGGGGGaGGQ 
BGBaaaCBBGBBBBGB 

GGOriGGGaGGGCCGna 

aoaaBaGaaGBaaa:'~'a 

GGCBGGGGQaaBDGn- 

BaGaaCBBBBnaaGBB 

aggGgGGGBGanaoQa 

■  ■  I'iBGBaaBDBBGBB 

□  BG^DGLiGDBGDQGCa 


Fig.  1565. 


■  ■■■nBBflGBBBGBBB-i 

OOGGG!:.BGDu-'~rir.GBn 

BBGBBBGBBBnBBBGB 

nGGaGG'-jnGGGBG^" 
■■"jBBBGBBBOBBirB 

n^ii'-'a^rjB-;.!' -Z 

BGBBGBBBBGBBnBBB 

ngcaoBQGGonGGB" 
BGaaGBBBaoBBGaai 

BGCCGGGGBGOGGGGG 

BaaoaaanBaaaaBB'-' 

DQBGGGGnaDBaG"n 


Fig.  1566. 


from  face  to  back;  or  are  made  with  a  stuffing  pick. 
Fig.  1564,  in  which  the  face  is  a  6-leaf  satin,  the  back, 
a  3-leaf  pointed  twill.  The  warp  is  set  1  and  1 ;  fill- 
ing, 1  face  1  stuffing  1  back  pick.  Some  fabrics  are 
made  with  a  single  warp  and  a  face  and  back  fiUing,  as 
shown  at  Figs.  1565  and  1566,  in  which  the  face  is 

a  modified  satin;  the  fill- 
ing .is  set  1  face  1  back, 
two  successive  back  picks 
interlacing  the  warp  in  the 
same  order. 

Fig.  1564  is  stitched  by 
extra  inner  picks,  as  shown 
at  Figs.  1477,  1478,  1479, 
1482  and  1483.  The  stuff- 
ing pick  passes  above  a 
face  warp  and  under  a  back  warp  thread,  thus  fastening 
both  face  and  back  to  the  stuffing  pick. 

The  crosses  in  Figs.  1563  and  1564  are  sinkers. 
A  modification  of  the  montagnac  fabric  is  the  fulled 
boucle  cloth  in  which  the  filling  is  alternately  floated 
and  stitched  plain  for  a  considerable  number  of  threads. 
The  warp  is  usually  cotton;  the  filHng,  mohair  or 
similar  stock.    During  the  fulling  the  floating  picks 


gBGBGaGBDBqaGaDBGBaBDBQBDDGaDaaQ 

BDagBaaaaDiDaaaaaaBaoaGGDaaaaGaa 

aBGBDBGBaBDBQBaaQGDQQGQGGBaBQBaB 
BGBaDGnaGDGDBGaOBDBGaaBQBGBQBQBa 

DgDgagQDaBGBGBOBDBGBaBGBaBaBaBaB 
gQgaaDBaaaBoaaBGBnBGaaBQBQBaGDQD 
gBaBaananBQBaBaBaaGQQDGaDaaaDBaB 

BGBaBGBDaaaaDGGaaaaQBQBaBQBGBGBD 

GaaBGaDBGGaGaaGQaaaaoBGaaBaBqBSB 
□QaaaQaaaaBGaoagBDBQBaBDaaBoaaaa 
aBaBaaaaDBGaGBaiGBaBDBOBDGDGaGQQ 
BaBaBQBGBaaaaGBQBGBGDDaGaQDaBaBa 

gBaBDBGBGGGaaGaGGBGBDBDBGBGBGBGB 

BgaGaaGaQGGGBGBDaaBDBOBQBaaQBaBD 
aoQGaQGaGBGBGaoBGBGiQaoaaBaiaBaB 

BQBGBaBaaQBGBGaQBGBDDODaDCXiaBaBQ 

GaaBGaaaaaaaaaGBaaoaaoaaaaoBGBGB 
BGaaaQBGaaaGGaaaaaQaBaaaBGaaBaBo 
gaauGGGGGBGBGBGBaBDaGaoBaaaBGBGa 
naaaaaaaBaBDaaBGBGBGBOBaBoaaGGaa 
GBaBDBGaaaaaoBGBQBaaGBOBaQaGGGaa 
BaaaBaBGBQaaaaaoaoDGBQBaBaaDBDBD 
gBGBGaGBaaaGGGGaGBaBaBQBaaGaaaaa 
aDaGGGGaQaaaaGBaaaaQBaBGaaaDaaaa 

Fig.  1567. 
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are  formed  into  ringlets  on  the  face  of  the  cloth.  Two 
weaves  for  this  construction  are  shown  at  Figs.  1567 
and  1568. 


Fig.  1568. 


COMBINATION  WEAVES 


Under  this  head  are  included  all  weave  patterns  in 
which  two  or  more  weaves  are  combined.  In  view  of 
the  vast  number  of  weaves  it  is  evident  that  only  the 
general  principles  applicable  to  their  combination  can 
be  illustrated. 

Combination  weaves  may  be  divided  into  six  classes  : 
1.  Longitudinal  stripes;  2,  Cross  stripes;  3,  Plaids; 
4,  Checkerboard  effects ;  5,  Broche  patterns ;  6,  Trans- 
posed double  cloths. 

These  classifications  relate  only  to  weave  patterns 
and  do  not  include  color  effects  on  a  smooth  face  with 
a  single  weave. 

LONGITUDINAL  STRIPES 

When  two  or  more  weaves  are  combined,  care  must 
be  taken  to  have  them  break  with  each  other  at  the 
line  of  junction.  The  risers  of  the  first  and  last  threads 
of  each  weave  stripe  should  come  opposite  sinkers  of 
the  adjoining  thread  of  the  adjacent  weave  stripe.  In 
this  way  the  distinctive  character  and  limits  of  each 
weave  are  preserved  in  the  finished  cloth  as  in  the 
woven  fabric. 

If  the  two  adjacent  threads  belonging  to  different 
weaves  do  not  break  with  each  other,  the  stripes  are 
made  irregular  in  width,  owing  to  the  floating  of  the 
threads  across  the  dividing  line,  and  the  desired  stripe 
effect  is  lost.  In  fulled  goods  an  imperfect  junction 
of  two  weaves  may  cause  a  thick  or  raised  place  in 
the  cloth. 

A  break  of  a  twill  with  a  twill,  or  of  a  satin  with  a 
satin  is  effected  by  setting  the  twill  line  or  ridge  of 
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each  so  that  the  risers  of  one  come  opposite  the  sinkers 
of  the  other,  Figs.  1581  and  1582.  This  is  a  general 
rule  which  it  is  not  always  possible  to  follow  exactly.  ' 

Fig.  1569  shows  a  plain  weave  for  the  ground  with 
a  rib  stripe.  It  is  not  possible  to  obtain  a  perfect 
break  between  the  two  weave  stripes,  but  the  close 


BDaaaaBQfflafflDsciiDaBQBiiiasa 
□iiasanoiiasoaascaiiaBaBanDse 
sDsasianaiaaDnaiiaoaaaisasa 

asoaanaBOsaaaaaiiBaBacecs 
saaDnasnaanonasaBOBaaiasD 

□anfflDfflOBDBOffiDSlQHlCBQBDaCffl 
SOBQffiOffiDaaaDBDaDDBDBffiDao 
aaaSDBCfflOilDaQaGfflDBDBDBDa 
BDBOBDBOBOaaSDBDaBDBaDSD 

caaaoaDBaiiaaaaDBBaBoanaB 
siafficaDBDaDaDBDaDBCBDaaBD 

CaQBCaDBDBDfflDfflDfflBDBDQBDB 

■BafflDsaacBuHcacaDBaBOfflaaa 

ODQaDnCQDODDODGDCDDDODDa 
OCODDDDGDaDDDDGaDDDDnDDD 
QCCaDdaCDDCCDDDQDCaCDDaC 
□□□□□□□□□□□□□□□DCQDDDDQO 
HCDQiiDDaKaOGSDDDODnQaDaq 
aSODCOKDDaKGGGHCaCOaDDXDij, 
GDXaGDSSCGDiSGCDXaDGGGaaRC 
□ac^COCKDCDtOGQaxGaDGGaDIW 

DDGcaGGaGaaaccaaBGBQaccd 

IDDDDaDDaCDCCDaaGDBGBDCGa 


nBoaDaGaoffiCGnaannsGiaaDffl 
MDaaaaaafflacaaDGaDGBGaniaD 

GBGBGSGaGaBGBBBGBBGaGaan 
BCSDaGaDBGaaBQBSBCBGaGia 

□aaaGaGSGaBGBBBGBBGaGBan 
aGBGaGSGacBaBGBaBGaGSGaq 
GaaBaKCBcaBCBaBaBHGffiGaaa 

BGaGiSGaGaaBXBGBaBGaGHGSG 

GacaGSDaGaGGGBaaaBDBasGffl 
MCfflaffiGaafflGGBaGGBQaaaaaaa 
GBGisiGaGaaaBaBaBGaaasaxGS 
aaaGaGaGacaaaDaaaasDaGSG 
GanKGaGaGaaGaBBGaaGBGaaB 
BaHGScsQBaaaaaasaGaGaGaG 
UBaaGaGaGBBGaaaGaaGaaxGB 
BaaDBQaGaGaaaoaaaGacacMC 

caGCGGGaaCGaGGaDaQGGGGGG 
CCGQCGGGGGGGGCGGGClGaQGGa 
CGGDGGaCCaCGaaaGGGCGCGGQ 

GDacaaGGCGaacccGGcaGGcaG 

□GGGGCGGGCaGacaGaQCaGDGC! 

DGGBGaGaaGaouaGGGGaacaca 

CGBCGGacaGGaDCGGGGBQGGBni 

GaaGGaaGGaGaoGGGGaaDcaaQ 
BGCcaaGQaaDGacaaDGoDaaGa 


aaosaacaoaasaaaaGGafflGGQB 
aaGGaaGQafflcccaaaGBGDcaao 
□GaaaGaaaGHaaGaGQGfflOGaBD 
iDGaiQaaaaaQBGaGBQaGaaaa 
GaGBQaQsaGaaaaGaaaGBGaoa 
aaaGaaGaGfflcaaaaaGBaGaaaa 
□aaGGGBGaGaGBGaaGGaaaQao 
MacGaGcafflGGGaaaaaGGaaGGa 
GaaaGGGacGGaDaaac-'asaGGa 
aaGGGaGGaaGacBGaaaaacsGG 
□aaacGaGGGSGaQaaGaaaaaifa 
sDacaaGaMQCGaaaGfflGaDaDQG 
GaaBcaaaGGGaGBaaaaaaQGaffl 
GSGGGaGQasiaaGBGaGaGaaBaa 
QGaGaawGCGwaaaaaaaBGGGBD 

BGGGaGGaaDGGBGBQBGaGBaOQ 

cGGGGGGGCGDaGacaaaGaGGaa 

aDGnGGGCGCGacaaGGGGGGGGa 

aGCGacGaacDGacGGGQaaGaaQ 
GGCGGGaoaGaGGccDaaGGaaaq 

XGQGXGGiJlXaGCOGGGSiaaGBGGq 
GKGGGSCGGCHGGaGGaaaGGCBGq 
GDaGCCHGOaHOGGGGGGKaGaBd 
■jGGXGCUHGGCHGGCCGCGaaaQHi 
GOGCGGGCGCaaBGfflGaaGDGDQn 
GCGaGGGaaGCGaBCBaCaODGGQ 


Fig. 1569. 


Fig.  1570. 


Fig.  1571. 


□□□fflnnaDcaDBaaaBDaiasaGas 
aaBDaDGafflasaaaaaiflDaiaaDaD 
OBaaaDDfflaBaaaDBDDBDaoBaa 
BDBDOQBaBODaBOBDaaaaaiDsa 

□BQODfflGKgDDaQBaaDGDaBDSaD 

(iDaDHa(«oBD»GaaoBaaaDsiGaa 
aaaBGBQnafflGisQBGBoaGseoDGB 
oaBOffiaDDBOieDaaaDSoaoGGaa 
aBafflDOOBGjBaDaaaGG'isGGDaaa 

BDHaODBaBDaGBGBDIBDaOSlDMO 

SBGGDBOBGGQSGBQaOGGHGaaQ 
QanBDBaoGaGGapaaGBGBaDa 
□aQBGBGaoBQiiaaBBafflaiiGaQa 
□aBaBaGafflaSQBDBGMasGoasG 
QffiaBaGaaaHaGBOaaaiiaaGBaa 
BafflQQaBaBGGDBGBDBaaQiiGaQ 
oaaaaGaGaGGGGGaoaDaciaaaG 
GGDODaaaaiSaQGaaagaoaaGOD 
□GaaaaaaDaaQGQaaaaaaGDGD 
OGaaGGGGaoGDaaaaaaaGaoaG 
aooaauaacGQGaaaBGOGGaGoc 
QGGQaGaaaaaaaQBODnaaGGaG 

BGaQGBaGgGaBaaonQaGBDDGG 
GOGBaGaaaaaaaQGGGBGnoGa 
GGGBGaQGQBDaaaaQGBaaaGriB 
□aBGGaaGBOGagDpDBGGGQGaa 
□aQGaaGBinanGDaonaaaGGBaa 
BaQGGiBGGaaGcoaQGaGGBoaa 


aGoaaGaBBaGBaoaaaaaGaaas 

aGBsaDsaGaisGOBGGGGBGQaa 
OBaaGffiBaoBBGGaaBBBBGGaaG 
BSGOHaGGBaGGasaanDGBHaGO 

BGGBnGGBBaGeBOGBBBBaHaQB 

QGaaGGaaGGaBaaaGaGGBoaBB 

GaPGaeBOGlBBGGfGBBBBGaBflD 

BaGGieaGGeaGauiaaGGGBaaDD 

BGGBHGGaaBGGBBGDBBBBGBaGB 

QGffisiaGBaQGitiaiGGaaaGQBaGSiB 
GBBaGaBGGBBGGaBGaaaBGQaBG 

SnDGaaaGBaDGBBBGOGaBBBGG 

BaGnaQGaaGGBHGGBBBBGaaaa 

□□HaaGffiBGGBBGQBGGaDBGaBB 

GBBGoaBQaBnGGiiQaaBBGaaaa 

iiBGG»!MaaBaaQ*saaaaaBii«aG 

GOGGaGaGGaQaaaaaGGaDGGaa 
GGGGaoGGGaGaaoGGaaaGGoaa 
GGaGaaaaaaGaaaGGoaaDGGQa 
GGGGaaGaaGGaGaaGooaaaaQG 

GGGGDGaQGGGQOaGaBBBQGGGG 

GDGGaaaaaaGaaDBGGoaBaGGG 
GGaBOGGBaGDaGGGaaaaGaGGB 
GGBaoDBQaGBaaGaGGDaaaaBG 
GBaonBGaaBaaaBaQDaaaGBGa 
aQGGBGGQBjQaaGaaaLjGGBaao 


□aGnaaQaGBBBGaGBGaaBGBBB 
BaBaBaBGaaaaaaBGBGaaBDaa 
oaoBaBaaaaGBGaoflaBGBBaaa 
flGaGBGBaBBaGBaaGaGBGBBaa 

□BQBQaGBQBBBGnGBGaGBGaaa 

BaBaaGBaaGBBBaaaBaaGBGaa 

□flaBaBGnaaGBGBGBGBGBBBGB 
BaaDBaBGaBBGBGBGBGBGaaaO 
OBGBGBGfflGBBBGBGBGBGBGBBB 

aGBaBGBaBGBBBGaaBGaoaGBa 
GBGBGBGaaaaBGBGaaaGBaBGB 
BOBQBaBQBBaaaGBGBaBaaaBG 

UBOaGBGnGBBBGBGBGaGaCBaa 
BOaGaGBOBGaBBGaGBGaGBGaB 
GnGBGBGBBBGBGaGBGaGSBBGB 

BGaaaGnaaaaGaGaaaGaGBBBO 

QGGGGaGGaaGGGaGGaOGGUUGa 
aGDGQGGCGaCGGGGGGGaaGaGG 
□GGGGGCQGaGGaQaaQaaaGGGG 

aaGGGOGaGGGGaanQaaaGGGGa 
MGGGXGnaGaGGseaGGxaQGGGGa 
aseGGGKGaGaGGGSiQGaxcQQoaa 

GGUGGGKaGGGGGGKCCaKDaQGa 

oaaxGGaKGGGGGaGscGaGXGaGa 

GGGGGaaGaGaGGGGGGGGaaGGa 
GGaGGaGOGaGGGaGGGGCGGBGO 
LIGGGGGGaaGaGGaGGGGGUGGaa 

□□□□□aGGGaQaaGaDaaGGGGGB 


Fig.  1572. 


Fig.  1573. 


Fig.  1574. 


BBGaGaBGBfflGBGQaaaaHBDfflnGBG 

KCBnGaGaaGBaaGBGBasjQBaQGGM 

□  B;«QGGGaGHaGGGBaBaaBB.GGGGB 
BBGBQGBGeMGBaaBGBGBBGSaaaG 

oaxGflaaaGGaaaBGaGBGGBGBaaa 
GaGnaGBaoaGBnGGBGaGGGaBGaG 

GGGBaHBGGGGBDBGBGaGGGBGBBG 
GGHGBBGBGGaGaBGBGaGGBGBBGB 
ffiBGaaGBaBBGBGGaGBGHBGBGGBO 
BGBGGaaBBnBGGGBaaaBGBGGGGB 
OBBaaGGBGaSGGGBGaGGBaGGGGa 
ffiBGBGaaQBaGBGGBaBDBBGaGGBG 
aGaaaaGBaGBGBaGBGBQGBGBaGB 
aGGBBGSGGaQaBGgBGBGGGaaGBa 
GaGBGBaGGGaaQBQBGBGGGBGa»a 
QaaGBBGaGGBGBBGBGBGGBGBSlGB 
aGGGOGGaGGGGGGaGGGGGGGGGGG 
GGGGGGGGGaaGCGGGGGGGGaGGGG' 
BGGGGaaQBGaGGGaaaGSCGDGGGGG 
aaGGGGCGGMGGGGGGGGGfJGGGGaG 

oaHaaGaGaGKGGGGanuGaHGGGaa 

GGGSSGGGGGGGiSaaaaGGaaOHaGGG 
GGGGISGGGGGGGgGGGGGGGGatSGGn 
aGGGGHaGGGGGGBaaGGGGGGGSSCG 

aGGGGGHaGaaaoGaGGGGaGGGassa 

GOGGQGGMGGGGGGGQGGGGGGGGG^ 
DGGGaOGGGGGaGGaOaGGGGGOGaa 
QOGaQGaGGGaGGGGBGaGGGGGGGa 


aBaBQBGaaaBaaaaaGBQffiGfflOB 
aGBGEGBaGBGaGBaasGaaaGBB 

naGBGBBGaGBaBGaBGHGBOnaG 

BGEGBaBaGBOBGaaGBaaGBGaa 
GBGBGBGBBaaGnQBaaaGBGBaa 

aGSGBGBaGaGnGBGBBGBGaGBB 

nBaBGBaaBGBaBGaBGBGBaBaG 


EGBGaaaBGBGHGaGBaGSGBGBB 

GffiaMasaaSGffiGBGBBQHGBaBaa 

BaSGSaBBaaGffiaffiBGBGBGffiGBB 
GBGBGffiGBSGBGBaaBGBaaaBGB 
EGSGagaBGBGaaBGBBGaGBGBB 
GaaBaiBGBGBGBGBBGBGBGBBG 
BGBGBGBBGBOBGBBGBGaaBGBB 

GCGaoGGGaGGaaaGGQGGGGaaa 

GDaGGGGGGGGGGGGGGGGGGGGa 
GGGaaGGGGGOaaGGGaGGaGGGD 
GGGGGGGGaGGGGGGGaGGGGGGQ 

GGaaGGaGQGOoGQaBagaGGGOG 

aDGGaGGGGGGGGCBGaGGGaaGa 
GGGOaGGBOaGDaGGaGGGGaGaB 

GGaaGaBGaanaDaQGaGGGaaBG 
GGGBCGGGBaaaBaaGGQaBaaQG 
aGBaGGGGGBGDaBaaaGBaGGaa 
aBGGaBaaGaBaQGGGaBGaGBQG 

■QGGBGaaGGaBGaGGBaQaBGGO 


nnGBGBGBGBBBBBDBaiaBanDn 
■GBGBaBGBGBGBBBaaaaGBGBG 

oBGBGiBuiiigMaaaaBGBGffiGBgB 

BGBGBOBGSaiBBBBGBGBGBGiG 
GaGBGBGBQaGBaBBBGBGaaBGB 
BGBaBQflaBGBBGBBBBaaGBGflG 

aBGBaBGaaBBBBaDBGaGBQBaa 

BGBaBGBQaQBGaaaBBGBDBGBD 

GBaBaBGaGBaaaaaaGBGBGBQB 

BGBaBOBGRGBBBaBGBOaaaGBa 
GnGBGBGiGBaaaBBBGaGBGaGB 
BGBGBGBGBGBBaBBBBGiiaaGSG 
GBGBGBGBGBBBBBGBOBGBGaGB 
BGBGBGBaBGBGBBBBBGaaEQBG 
GBGBGBGBGBBBBGB8G!lGaaBGB 
BGBGBGBGaGBBBBBGBGBCBGSG 
□GGOGGGGGGGGGGGGGGGnGGQa 
GGaaGGGGGaaGaGGGQDGDGaGG 
HGQGBiaaaBaGGaaGGGGHGaGKG 
GBaGGHaGGSaaGGGGQaaKaGGB 
DGHGaaBaGGGGGGGaaaGDHGOG 
GGGSGGGKGaGOGGnGGBGaaHGa 

DGGaaaaaaaBaGQaGGGDaaaGG 
GGGGaaaGGQaBaGaaGGGDGGaa 
CGGGGGQaGQapBGaDaaGaaaGa 

□GGaGGaGaaGQaBaGGGGGGGGC 
GGGGGGGaGGaGGGBGaGGGGQaa 
GGGGGGGaGGGGaaGBaaGaGGGD 


Fig.  1575. 


Fig.  1576. 


Fig.  1577. 
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P««QDttiP««QBD»Baaglgia«BQ« 

ODniagaiOBiBnaasaainQaia 
■□□nsaoiBBBaiaaBlDDiiaia 
nnonieBDQaDBBEBaoBBaaBDBB 

□BBOaBBOBBOBaaBDDBBDBBOB 
□□■BOaBSaBBBDCUSBaDBiOBBB 
nPDBBDafeBBBDBDaBBDOaBBfD 
raaaBBODaOBBBBDDBBaOBgfB 

□BeaaaBDBBaBaBBDaBBgaiaa 
□□BnaoiaaaaaDDKBaDBEaaaa 

SnoBSOCieBIBDiaOffiBQDBBBaa 
BaDBBoaBaaaiiooBBaDagaa 
onaoDiiBaaBaaaiiDDBBoaiaB 
□□BaoaBBaaaaaaiBDOBBaaaB 
BaoBBDDnBBagBnaBBOOiiBaa 
BiaDaBonagiiBiloaBaaaioBB 

□□□□□DDDDaaDDDDODDDDODaa 
□□□□□□□□□□□□□□□□□□□□□□□D 

DDoaCSaDDDDDoaDQaoDoaQDoa 
□□□□□□□DQOQDonaDDOQaaDDa 

□□□□□□□□□DaaDDDaDOQOaDDB 

ODDaDDDgnaaaDDQDDDDaooaa 

□DQClODDDQBOaQDaDODDODBOa 

□□□□□□□□aanDDDaaDDaDBQDD 
aDaaDaaaDDDaanQBDDaBDDDD 

□OaaDDaDDDQDDoiDDDBDDODD 
□BaaDBDaaDDDDaDDgaDDDDDD 

BDDDBGDanonaBaDaBDDDnnna 


interlacing  of  the  plain  weave 
prevents  any  serious  irregularity. 

Fig.  1570  is  a  plain  ground 
with  another  form  of  rib  stripe. 
In  these  patterns  there  are  twice 
as  many  threads  per  dent  in  the 
stripe  as  in  the  ground.  Thus 
if  the  ground  is  reeded  2  in  a 
dent,  the  stripe  will  have  4  in  a 
dent. 

Figs.  1569  to  1584  show  examples  of  weaves  com- 
bined as  follows : 

Fig.  1569,  plain  and  rib. 

Fig.  1570,  plain  and  rib. 

Fig.  1571,  broken  4-leaf  twill  and  rib. 

Fig.  1572,  twill  and  rib. 


Fig.  1578. 


Fig.  1579. 


Fig.  1580. 


BaoaBBaaaBnaBaDBnaDBBDODB 
□□OBBOODBBCoaaaaaDBnaaanB 
aamaaaommaunammaDmmDaamma 
aBBaoaBBaaaBaoaaBBDaoBBaa 
HBaaaBBnoaBBaaaBBDOGBBDoa 
saDDBBoaoBDaaaaBaaaBBDaDB 
□aaBBaaoBBaoBaaaoaisBaDonn 
□□BBaaaBBQaaoaaoDBBaaDBBD 
□BBDDaBBaDBaaoaDBBoaoBBaa 
BBaoaBBaaaaaaaaBBDaaBBDoa 
BDaaBBaaaBaaaaaBaaoBsoaoB 
□uaBBoaaBBDaaaBDaoBBooDBB 

□□BBGaDBBaaaDBBODBBOaOBBa 

□BBaoaBBaaaaaaaGBBoaanBao 
BBaaaBBaGaaaaaoBBaaoBBDaa 
KoaDBBaaaiiaBBBanaaDBnaoDB 

□□□□□□□□□□□□□□□□□aanDDDDD  ^ — 

□□□□□□□□□□□□□□aaDDaDODDDDDaaoDDQDnDnDfflfflffl 

OQDnnDDDDQDDDBDDaDDanaaDDDQaDODOaDDKDaffiffi 
□CDDDDDDDDDQaoaaDDDDDDDQaDDDDDDODDDMBaDS 

aoaoaaooaaamaciaaaaaoaaoaaoDaDDaaDOommmoa 

□□□□□□□□□DaDDDQaaDDaODaDaDDDDDDDDDDDllBIia 

aaaDuaaaamaaaor:aaDDmaaaamaaaaaaaaaamc,onm 
aaamaaaamaDDaaaaaomaaaDmaaaijoaDoaaaDDDmm 
aDmaaaamaaaaaaaDamaaaauDDODaaaaaaaaaamma 

SmaaaomaaaoaaaaamaaaamoaanDDaaaaDanamxDa 
□□□□BDDDaDDDDDfflaODDBDQDaODDDDOaOnOBBPDa 


'aaBBaDBBDBoaaaBBaaBBaaaB 
□nDBaaaBBBaaaBaBaBOBBBBa 
nBDOBBaaaoaGBBaaBBDoaaaa 
saBaBDBaBBBBBCDaoBaBaaaBB 
□□HBDaBBaaDBDanBaaBBaaaa 
□BaaaBaBaaaBonaBaBUBaaBB 
BBPaBBaoaaaoiinDDsiBiaaaoaa 
BOBaBaBGBBBBieaBaBaBaBBBa 
□asBDQisBDBaBaoaBDOssDBaa 
□BOBaiDBaBaaaBaBaBDBBaaa 

SHaOBBnnBDaDBBDGBBaGBDaa 
KGBGBanDaBBBBGBGBGBaaaaB 

aGBaGGBBGaqaGGBBGaBBDaoa 

naoaGSGWBBaaniiGaGBGaaaaB 

SBGGSiiaGBGBGBIillGGBBGaBGBG 
BaBGBGffiGBaBBBGBOBGaGBBBB 

□GQaanaGaQGaaGGaDGaaaaaa 
aGDaaGGaoaQDGaaDGaaaDGGa 
aGGaDaGaooaDDaaGGnaaaGOG 

□GGGGGGGGGGaGDaaDGGGDaGa 
GDOaGGGGGaGQaGGGGGaaCGGa  ,  • 

□aaDGODaGOoaaaacGGGcaaaa  ' — * 
ssaDGscaGGGGGGKaGGscGGGaGaaaaGOBBao 

OieaGGSSGGGGaGaKaGGBGGGGaGaaGGCBfflQ 

□GSiDGDXQDaGaDDHaaa»GQGcaGaaa«DG» 
□□QitaGGKGGGaoGa»aGG»aaGaGaaGaaffiM 
aGGGGGoaaGaaGaGaaaGGBGaGGGGGaBBa 

DGDGDGDQaaaBDGaGaaQGOBDBDDDaBQSB 


□GGaGGaBQBBBGGGSOGOBGBBB 
GGSEGGanGBGBaGOaGGGBGBGBB 
GBGGGHGGBaGBGBGOGaGGBBGB 

flBaGaaGaGaBaafflaGGBGaQBBBG 

□GGaDGGSaaBBGGGgilGGGBGBBB 
aCfflGGaaDBGBBaGBUGaBGBGBB 
GSQGGaGGBaGBGaGGGBaGBBGB 
eUGGaaGGGBaBOBGaGBGGGBBBG 

□GGSGGaacjBaaGGGnaaaBGBBa 

□□BGGGBGaUBflGGBGGGBGaaaa 
□BGaGBaaBBGaGnGGGaGGBBGB 
aGGGBGGOBBBGBnGGBGGGBBBG 
OGOSeGGGBGBBBGGGSGGGBGBBB 
□GUGGGBCaGBBnGSIGGGnGflGBB 
aaGGGBGGBBaBGeGGGaGGBaGa 
ffiGGGIIGGGBBBPaGaGllGUGBaBG 
OGGGQGaaaGGaCDGDCaDGGaGG 

GQaQGaGaaaGGQaaQGGGGaaGa 
aaGGGaGaaGDODGaaGGGDGaaa 

UDaGGGaGaGOGGaaGGGGGGaGa  1 — 4 
GGGaaGQGGQGBGGDaGGaGGQGBGaGDGBaB 

GGacaGGGGGaGQaQGGaaaaaaQDQaaBQBB 
GoaGGanGGBGaGaaaGaGGGaacaaaDBEOB 
GGaGOGaaaGQaGaaGGDaaaGGQaoGafflBaa 
aDaaGDGBGGGGQaGaGGcaaGGacDaaQGDB 
GaBGoaBGaaGGGGBGcaBGGaaGaaaaaaBD 


Fig.  1581. 


GGBGGGBGGGBaBGBBGGBGGGBD 
ffiDaGffiGgGaGGGBBBDBaaaBGDD 
QGGaGGQBaGaBaBBBGGGBaaaB 
□fflaGGaaGaBGGBBOBaBGDDBQa 
GQBGGGPGGOBGBGBBGGflGaaBD 
aGGGBGGGaGaGBBBGBGGGBGDD 
□GGBQGQBDDaffiQBBBDDGfflnDDB 

QffiGaGBaGaBGaBBGBGBQaaaaD 

GGBaDGBaDGBGBaaBGGBGaGBD 
BaGGBGaQaGGGaBBGBnQGBGDG 
GGGBGaGBGGGBGBBBGaPBGGaB 

PBGGGBGGaBaGaaGBGBGaaBaa 
DGBGaaBaGGaaBOBBnoaaGGBQ 

BGGGfflGGGaGQaaBBQfflGQGBaaG 

□GGfflaGaBGGDfflaaaaaGGffiGGaffl 
a«QGOBGGG»GGBaaaGBaaaBGa 

OGGGCaOGGGaGaGGGGGGGGaaG 

aaaQaaaGGGGQGGGGGaGGaGGD 
□aDGoaaDGaGoaGaaQGGGaGGD        ,  - 

aGGGGGaGDaDDOQGaOQGGqQGG  1—4 
KGGGXaaGKGaaGGGaSiapagGGGGGaGGGBa 

assGGajcQDascaGaQDaaxaaGseaGGGGaBaaG 

□GKGGDKGQOXGaDaGDGXGaaseaGGGGGGOB 

QGGscGDQxgGaxacGGaacscGGDXDaaaGBDD 
GGDGCDGaBnaGaGaaaaGGOGaoaQGGBDBB 

aaGaaGGQGGGGGBGGGGGGGGGGaaaaBaBO 

OGGGQaGaGGOGQaBGGaaaQaaaGGaGGBBB 
□GaGCGaaGaopoaGaQaGGGDQGGGGasBas 

Fig.  1582. 
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Fig.  1573,  twill  and  filling  rib. 
Fig.  1574,  plain  and  twill. 
Fig.  1575,  figured  and  rib. 
Fig.  1576,  plain  and  broken  twill. 
Fig.  1577,  plain  and  6-leaf  satin. 
Fig.  1578,  twill  and  broken  twill. 
Fig.  1579,  twill  and  twill. 

Fig.  1580,  broken  twill  and  plain  with  floating  picks. 
Fig.  1581,  filling  twill  and  warp  twill. 
Fig.  1582,  broken  filling  twill  and  broken  warp  twill. 
Fig.  1583,  5-leaf  filling  satin  and  5-leaf  warp  satin. 
Fig.  1584,  6-leaf  filling  satin  and  6-leaf  warp  satin. 

The  figures  in  Figs.  1579  to  1591,  Fig.  1593  and 
Fig.  1594  indicate  in  each  case  the  first  and  last  picks 
in  the  chain  draft. 
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Fig.  1583. 
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Fig.  1585. 
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It  is  more  difficult  to  make  satin  weaves  break  with 
each  other  when  the  stripe  does  not  include  an  even 
number  of  weave  patterns. 

When  a  warp  satin  is  combined  with  a  filling  satin 
to  form  stripes  of  equal  width,  or  of  which  one  is  a 
multiple  of  the  other,  the  face  float  (sinkers)  at  the  end 
of  each  weave  should  come  opposite  to  the  adjacent 
back  float  (risers)  of  the  succeeding  weave,  as  shown  at 
Fig.  1583.  If  a  certain  number  of  warp  threads,  say  2, 
for  example,  are  omitted  at  the  end  of  the  filling  stripe, 
the  break  of  the  two  weaves  will  be  preserved  if  the 
same  number  of  threads  (2)  are  omitted  at  the  begin- 
ning of  the  adjacent  warp  stripe. 

If  the  threads  in  each  stripe  comprise  an  even  num- 
ber of  weaves,  each  stripe  is  drawn  in  straight.  If, 

Fig.  1586. 
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Fig.  1588. 
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Fig.  1589. 

□□«iGBBBBaanOBBBaGG*'GBBBB 
wDGGBBBBieGGGBBBBVGGaBBBa 
□  □BGBBBBGOBaBBBaGGaiGBailB 

gBigSggg5§l?252alRis"" 

BBBOQDDQBeaC 


SRgSSSg8gSBBgSSB888S8SSg 
8BS8888B88S8888B88888S88  1—4 

GaDDaQGGaaaGCBaBGaabaannnnnnainaii 
aaoDDaGDDaaaBaBaoaaGnnaannnn*S«n 

QQGxgGaaGQGxaaDaaaaxaQQaaaSaDSnB 
CGxaggGGGDiiiaaGQaaGXDGQaaGacGcSy* 

KDGDOQGOiaQanoaGGXnQHaGDOaQGGgBaB 


BBBDBBngBBfflafflaBBQBDBBDOBaanD 
□□□KBaGaBDBGBaGBDBBBaGaaDBBB 
BBBgagBBBQBBQBGBBQBQDBBBMQGD 

BBBGBBBDaBOBBGBaBBGBBBGaKGGa 
OQgHBBDgBBBGBGBBGBGBBGGBSBBM 
BBBgBgDBBDBaBMGBDBBBaaBBXaaG 

Qag«aaBBBaBaGBaBBCBaaBBBGBB«i 

SBBBggBBBgBDffiGBBGBGBGBBBQXQGG 
□□□BaaBaGBaBBaBGBBQBBBGGGBBIt: 
BBBgBaggBBBgBDBBaBDBBDaBXGGG 
□□□KBgOBBgnGBBGBaBBBGGBBaBBB 
BBBangBBBgBffiGBGBBafflaaBBBHGGQ 
□  □□xgBBBGBGBGHBGISGBGBBBGDBBB 

BBBGBaBggsaBBGfgQfflffiOBBBanxSaD 

OD°«BSgg«S«gBG»l!asaBBaQBD«fflffl 

oogQgQggggQGDGaGGaoaaoaaQGDD 

°HDQPgpnDDDQGaGQGGDGDDDDaaOQ 

gggaggggggGGGGGGaGaaaaaQGaDD 
RagggggGgpaGaocQGaauGOGaGGGO 
2SSRRRS9HS°°°°DGG3GGGaQaGQGa       i    j" 

«»KDgg,qggggggDggQQQgGGGOXGGQaoaQDSOBDHQBa« 

Pgg»ggggaggggGaGaGaGGaaGGxxxaDDaBGBDBD»DBG 

RRRR2SRBFlRPS2S5ggnxaDDBDDQGaQaaaDDB«fflDDBBB 

DpDgBgggggagxguQQXGBGGaaGQGGGGaaiiBaaBBBaDB 
pgggDgBgggnxggggxgDGGBGaoaGGaaQDGBHBGCfflBBG 

RRRRP2RRSSfHO°°*°ODDDDD"ODGQGaGaa8GGSlBBQD«B 
ODaGOBGOGXGaUGXGaGGaBUaOGQGGQQDaWBBaaBlsaiGC 

Fig.  1590. 
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Fig. 1593. 
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however,  a  number  of  threads  are  lacking  to  complete 
the  last  course  of  a  stripe,  an  equal  number  of  shafts 
belonging  to  the  other  weave  are  skipped  before  begin- 
ning the  drawing-in  of  the  next  stripe.  Figs.  1585, 
1586,  1587  and  1594  are  examples  of  this  construction 
and  show  the  method  of  drawing-in  as  well  as  the 
resulting  break  of  the  combined  weaves. 

Fig.  1594. 
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DGaDDMOOGGGSiaaaGQaiGGaoaBQQaaBBQGDBaBBBBBQBDBaQBB 

GSQaaDGffiaQDGGaiaaGaaBGDQaaffiaaBBQDGQBBBBOBBBaDaffiaB 

QCGDQGOGGaQGGaoaaaaGGaaaGaGQGGDOQDGQGaGaaaaGGGGG  ,  f- 

aGnoGOGCGGQOGaGaaaoaaQQGGnGGGGoaQGaGGDOGGQDaGaca  „„„„„„L_„„^2 

GOCaQQaOaQQaoQGGaGGaDGGGQGQGaQQGCaQQaGDBGGQaGCaBGGQaaaODOgwaaDS; 

aHDaoaaDaQoaGGnGGGnGGGCQGoaGaaQOGQGGOGBQGQGaGGBaGGDDgGgaQggffisasf 
oaaQQoaGQQGGGQGDGGaGaGGGGQGGaBDGaaGQQBGGaauaaGuaaGaaDaaGGgsBBBffiQf 
QaGDQQQQGaQaaGGaaGGGGGQOGaGaBaGGaGoaBaGnGnaGGGGQGQoaQaoGQaiii«g6i«B 
oaoQaoaooGOGQGaGOGoaaGQaGaQQGQGaaaGBGGaQGBGaDGQGQGGGggGgGgBgaa^g 
QQGaDaaaaQoaaooGGOGGGaQGGaGGQQGaaoBaaaQDBGGGQGGQaoaGaGagGg»g««ss 
OGaQQscaQaGGKGaaGOJCQaaGGXGGaGaaanGxaGaGGGGaGscQaaDGGQGgggggggappgg 

aQaaMQaQaGKGDaaQKGGGCGSCGGGDLiGGCGSiQQQGGGaGDSCaaGQGGGDaGGgQGGggGQg* 

GaaKOQaQa»QoaGQj<aaaGG«GGGCiGJ*aGGSiaaQaGaQGGGGGGGaGGGaaoGGQGaGasGaG 
GQ«OGQaaKaaQao9*aQQaG9*oaaaas*GQG»aaGQGaaaDaQOGQGcaaGQaggaGggngcQ«g 
GsoaGQDKoaoQQKoaQOQKQGGQGKGOGGaaaaGGaGGOGaGGGKaaGggGgQQaggaBgaDgQ 
BGGaaaj(QQGaaKaGaaGKGGQGQi(GGGGGaGOQoaQaGaoaGa«oaaGaQaQGGaQaGao«Qa 
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o5BoiBBoaQaiaffiaoBOBDBDBQOfflaaBQaBGB*«QaQBBBBBogGaBagaDgDaaBgDggg» 

MHQyDBffiaDaGiaaGBBQBGBGaOaDBBaOfflaDIBBlOBOKQaQCBBBgSgQGBBagBCggBBBBn 

QBaffi«BoaQaBQBaQGQBOBOBaBGQ¥BaaiQaftiG««aQGaBBBQ08CBgaaGga|gaBgB»ggggH 

QDBQBaaaBDB««aBDGBGaQBBCOBa»BfeDBGO«Ma*KaGGGBGBBgGBgffigBBQg|aBBBBg 
aOaBBOBaOBOBBOGBaBGBGaBaaGGBBOBOaaOBBBOBBBBBGGaSeBaQagGgBaBgggGGH 

DfflDaBDQaGaB*u8aQaBDBOBQaaGBaBaBa*GD«BG*GamB«waBggaBBBgBQogM 

DlBBaBQOBDaBQGaGBGBGB0BBQaGG»BaBaaMGB»GBBBBQq«QBGBSQgffig«D 
BDaaDUaGBfflBOBDOffiBQBnBGBQaaOBaBABGBuGaaKGaaCBGlBBgGBQBgMaggBQBBBBG 

aaaaBOGaoBBaaaaBaQBQBGBBHaBDGiiaQBGOBaBaaBaBBuGgBaBQaggQBB 

□BBGOBaBMBDaOCBGBaaOaaBMQBGaBOASBaBUDBKDGGaBffiSGBGGaaBBQBggQBBaBg 
BiaBaQa"»BQDffiDffl«GBGBQBGB««GBGG«aO»aQ«QOBaBBOGaOBQBffigaBgBGBaga^ 
aBDSsQaBSDBGDBafflGBQaDBGaaGBQGBGSSlBGBQGteGGGGBDMSBGaaGBDaaGQaaaBaaa 
"DBQaBaSBGQBGBBfflOaQBQBSaiBBaaQaBftGfflGaSGBBBBBaogBBB 

BaGBQBBBafflcaBGSBaBQBOBGaBBaBGQaGBBMOsaMaGaaaBaQBDaGBBBoaGnQaaaBQ 

I  B  I 

Fig.  1595. 

Various  stripes  obtained  by  combining  weaves  are 
shown  at  Figs.  1585  to  1607 : 

Fig.  1585,  5-leaf  fiUing  satin  and  5-leaf  warp  satin. 

Fig.  1586,  5-leaf  filUng  satin  and  5-leaf  warp  satin. 

Fig.  1587,  8-leaf  fiUing  satin  and  8-leaf  warp  satin. 

Fig.  1588,  5-leaf  diagonal  and  10-leaf  diagonal. 

Fig.  1589,  double  plain,  filling  rib  and  plain  with 
stuffing  pick. 

Fig.  1590,  5-leaf  diagonal,  filling  rib  and  twill. 

Fig.  1591,  double  plain,  fiUing  rib  and  twill  with  float- 
ing picks. 
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Fig.  1592,  5-leaf  warp  satin,  warp  rib  and  filling  rib. 
Fig.  1593,  double  plain,  filling  rib  and  twill. 
Fig.  1594,  6-leaf  satin  and  6-leaf  satin. 
Fig.  1595,  diagonal  warp  rib  and  filling  rib. 

If  a  twill,  satin,  crepe  or  other  weave  is  to  be  com- 
bined with  a  filling  rib,  extra  points  are  inserted  to 
separate  the  rib  from  the  weave  with  which  it  is  com- 
bined, or  an  extra  thread  woven  plain  is  inserted  be- 
tween the  rib  and  adjacent  stripe.  The  latter  method 
is  shown  at  Figs.  1573,  1590  and  1593. 

Other  combinations  of  weaves  are  shown  at  Figs. 


Fro.  1596. 


Fig.  1597. 


Fig.  1598. 
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Fig. 1599. 
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Fig.  1600. 


□□■■□□■■□GnoGaaB 

□■■GQ^BGHaBGaaGG 

■■□QB^GGnaaBaaaG 

■GGa^QG^aGGBGGBa 
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■■□□■■□□aaaGaGGB 
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□□BBGaB^DaBGGfflSS 

□■■□Gi^GitaaGGBGn 

■■□□■■□□BGOBaaGG 
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□■■□□■■□□acGaaaa 
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■□□■■□□■□GaaaoGB 

Fig.  1601. 


1596  to  1607,  only  eight  threads  of  each  weave  being 
shown  in  each  case. 

It  is  evident  that  the  threads  of  each  weave  in  a 
combination  weave  must  be  drawn  on  a  separate  set 
of  shafts  when  the  weaves  are  of  a  distinctly  different 
character.  The  shafts  of  the  closer  weaves,  that  is, 
those  with  more  frequent  intersections,  should  be  placed 
in  front  next  to  the  reed. 

The  number  of  picks  or  bars  in  the  filling  chain  must 
embrace  a  whole  number  of  each  of  the  weave  pat- 
terns.   Thus,  if  a  3-pick  and  a  4-pick  weave  are  com- 
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bined,  the  filling  chain  must  have  at  least  12  picks, 
as  this  is  the  least  common  multiple  of  3  and  4. 
Again,  if  the  separate  weaves  are  8-pick  and  12-pick 
respectively,  the  filling  chain  must  have  at  least  24 
bars.  In  Fig.  1592  the  filling  pattern  must  cover  at 
least  40  picks,  since  this  is  the  smallest  number  that 
will  include  a  whole  number  of  each  of  the  two  separate 
weaves,  which  have  5  and  8  picks  respectively. 

In  selecting  weaves  for  combination,  care  should  be 
taken  to  have  them  of  such  sizes  that  an  excessively 
long  filling  chain  may  not  be  necessary.    In  Fig.  1595 


Fig.  1602. 


Fig.  1603. 


Fig.  1604. 
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aaGBBGaaffiGHixGiiiGn 


Fig.  1605. 


Fig.  1606. 


Fig.  1607. 


the  sizes  of  the  different  weaves,  2,  8  and  15  picks  re- 
spectively, necessitate  at  least  120  bars  in  the  filling 
chain  in  order  to  include  a  whole  number  of  repeats 
of  each  weave.  If,  however,  a  16-pick  weave  is  sub- 
stituted for  the  one  with  15  picks,  the  pattern  can  be 
woven  with  16  bars  on  the  chain  and  without  affecting 
the  appearance  of  the  cloth. 


CROSS  STRIPES 

The  rules  already  given  for  forming  longitudinal 
stripes  with  combination  weaves  apply  also  to  cross 
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stripes.  The  different  weaves  must,  so  far  as  possible, 
break  against  each  other  at  the  Hne  of  contact.  In 
longitudinal  stripes  raised  effects  are  produced  by  warp 
weaves  and  depressed  effects  by  filling  weaves.  The 
conditions  are  reversed  in  cross  stripes,  the  filling 
weaves  giving  raised  effects  and  the  warp  weaves 
depressed  stripes.    Especially  pronounced  and  arched 


Fig.  1608. 
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Fig.  1609. 
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Fig. 1610. 
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Fig.  1611. 
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Fig.  1612. 


fflDGUfflaaffiiiGafflsiGaa 
QOBBDawMiuaafflGGaas 
GBBaaBBGaaeiaGSffla 

BBGGBaGGBBGGBaGO 
BGGBBGaaaGGBaGGB 
GGBBOGBaGGBBGGBS 
GBaGGBBGGBBGGBBO 
aBGGaBGGanGGBBGa 
BGBGBGBGBGBGBGBG 
aGGBGGGBGGGBGaGB 
DBGaQBGGGBGGGBaa 
GGGBGGGBGGGBGQGB 
GBGaGBQOGBaGGBGG 
GGGBGGaBGGGBGaaB 

GBaGnBaaQBaGGBGO 

BQBGlGBGBaBGBaBQ 

BGaaaGaBBGaaaGGB 

GGnBGnBBGGBBGGBB 
OaBOGBBGGBBGQBBO 
BBGOBBGaBBGaBBGa 
BGGaaaQBBGaBBGGB 

□GBBaGBBaaBaGDBn 

GBBaGBBGaaaGGBBa 

BBGaaaGGBBaaBBoa 

aQaaGQaaaGGGaaaa 
aaGGGGaGaGGQGGaa 
GGGGGGGaaDGQaaaa 
GGaaDaaaacQGaaaG 
xGaaxGGGXGGGKuan 

GgQGaKaGQXaGaKDD 

aaxcaaxGGGxaaGisG 

GGGKGDDXDQGXGGaB 

Fig.  1613. 


cross  stripes  are  obtained  with  the  cross  ribs,  Figs. 
1512  to  1517.  Several  examples  of  cross  stripes  in 
combination  weaves  are  shown  at  Figs.  1608  to  1615. 

Fig.  1608  plain  and  rib 

Fig.  1609   plain  and  twill 

Fig.  1610   .  twill  and  twill 

Fig.  1611  crepe  and  twill 

Fig.  1612   .  satin  and  satin 


T 
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Fig.  1613     .    .    .     twill  and  plain  with  floating  warp 

threads 

Fig.  1614     .    .    .    double  warp  satin  and  double  fill- 
ing satin 

The  cross  stripe  in  Fig.  1615  is  made  by  removing 
points  from  the  ground  weave,  which  is  a  13-shaft  satin. 

This  method  of  con- 
struction is  especially 
useful  when  the  cross 
stripe  is  made  with 
but  a  few  picks.  If 
the  weaves  used  for 
cross  stripes  cover 
an  unequal  number 
of  warp  threads,  the 
combination  weave 
must  be  extended 
until  the  different 
weaves  end  with  the 
same  thread.  For 
example,  a  4-shaft 
and  a  5-shaft  weave  in  a  transverse  stripe  require 
20  threads ;  a  5-  and  an  8-shaft  weave,  40  threads. 

PLAIDS 

Plaided  weave  patterns  are  combinations  of  longi- 
tudinal and  transverse  stripes,  and  call  for  the  appli- 
cation of  the  rules  already  explained. 

No  general  directions  can  be  laid  down  for  adjusting 
the  stripes  to  form  plaids.  The  weave  patterns  must 
be  drafted  so  that  as  far  as  possible  the  weaves  will  break 
with  each  other  along  all  lines  of  contact.  An  unlimited 
number  of  patterns  can  be  made.  A  few  typical  ex- 
amples are  given  at  Figs.  1616  to  1633. 

Fig.  1616  consists  of  a  2  up  2  down  twill  ground 
with  a  2  up  2  down  basket  stripe.  To  obtain  a  break 
on  each  side  of  the  stripe  the  ground  must  comprise 


■■OMBaa'aaBBHaa 
■■■■□■■□■■■■□■■a 
■□■■□■■■■□■■□■■a 

■□■■■■□■■□■■■■UB 
BBflaBBOBBBBOBBaa 
DBBaBBBBaaaaBBBB 

□BaaaaBaaBBBaaBB 
BBDaaaBBaaDBaaaa 
aBaaBaaaaaoBBBaa 
aaaBaaaaBBBBOBBD 
BaaaDBBaaaBBDaaa 
aaaaBaaBaaaaaaaa 
aaBDBBDaBBaaaaoa 
□BaaBaBBaaaoaaaa 
□aaaaaaBnaaaaaaa 
BBaBaaBaBBaaaaaa 
□□□□aaDQaDDQaaaa 

aDDDDDDBBDaDJQDB 
□□aaDQaDaDBBODDD 
□□QDQBBDGaOQDaaa 

BaDDCDaaaaQDnQDa 
□aaaaQDaoDDBBQDD 

ODDDaaBBDDDQDDBB 

□aBaDCiDDOBBaDaDa 
aBaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaao 
aaaaoaaaaoaaoaaa 
aGaaaaDaaoaaaaaa 
aaaQaauaaBaaaaoa 
□aaoaaaaoaaaaaaa 
oaaaaaaaaaaaaaaa 
aaoaaDaaaaaaaaaa 

aaaaaaaoaaaaaaaa 
aaaaoaaaaoaaaaaa 
aoaaaaaaaoaaaaaa 


Fig.  1G14. 


aaaaaaaaaaaaa 

aoaaaoaaaaaaa 

aDaaaaaaaaaao 

aaaaaaaaaaaaa 

aaDaoaaaaaaaa 

aaaauaaaaaaoa 

□aaaaaaaaaaoa 

aaaaaoaoaoaaa 

aoanaaaaaaaaa 

aoaaaaaanaoaa 

aaaaaaaaaaaaa 

aaaaaaaaaaaaa 

aaaaaaaaaaaaa 

aaaaaoaDaaaGa 

aaaaaaaaaaaaa 

aaaaaaaaaaaaa 

aaaaaaaaaaaaa 

aaaaaaaaoaaia- 

oaaaaaaaaaaaa - 

aaaaaaoacaaaa- 

aoDLJoaaaaaaaa- 

anaaacaaaaaao 

aaaaaaaaaaaaa 

aaaacaaaaaaaa 

aaaaaaaaaaaaa 

□aaaaaaaaoaaa 

aaaaaaaoaaaaa 

aaaaaaaaaaaaa 

aaaaaaaaaaaaa 

aaaaaaaaaaaaa 

aaaaaaaaaaaaa 

aaaaaaaaaaaaa 

aaaaaaaaaaaaa 

aaaaaaaaaaaaa 

aDBaaoaaaaaaa 

aaaaaaaaaaaaa 

aaaaaaaaaaaaa 

aaaaaaaaaaaaa 

□aaaaaaaaaaGa 

Fig.  1615. 
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one  thread  more  than  an  even  number  of  twills.  In 
this  way  the  first  and  last  threads  of  the  ground  are 
alike  and  break  with  the  basket  stripe. 

If  the  twill  ground  is  made  the  exact  size  desired, 
irrespective  of  the  difficulty  in  effecting  a  break,  it 
often  becomes  necessary  to  repeat  the  entire  pattern 
several  times  before  a  break  between  the  last  and 


Fig.  1616. 


□■■□□■■□□■■□□■■□□■■a 
□■■aoaaoaaaaoBaaDBBB 
GaaaoaaDOBaaaaaDaaBa 

saDsgBaasffiDDSsnoaaooa 
commaammaommaammommm 
□SBaD!iaeGC!iiia(3snooBaa 

IftDaSBDDBSaDiSWODBPDna 

casesoGiisaoffissansESiDaaa 
ossffiaossaa£siaD:iittDaBaa 

EgsoDisaQOiiaaafflaaaaaGD 

:*uO»i»aOSSOC*1SCjD38«QDQ 

□□seiSDassGcssaoaisaaBa 
□BSGOffliicaseaDDiiSDaaaa 

wfiCQffisaGaaaawaiaGBGaa 

SGGSSiGGaiiBDGaiSaQSSGOO 

aaa«Qaii«an««iaGSSQaaa 
□iiiSGassaGSEiGGaxaaaaa 

m ^aawsQaaaGaaffiacaGGG 
*ocaaiaaBaGaa«*aQSSGCG 

□GDOOGGGGaGDaOGGCnGG 
CaCGGGGnCGGCaCQCDCGG 
StOGGXCGGXiaGOXCCCXQaG 
□  MQGGS^aGaxGGQKGaaGGG 

OG*oGaGscoaGXGGG>caoaaa 

□GaXCCCSSaCGKGGQSCGGOa 


Fig.  1617. 


GBaGaaGoaaGGaoGaaoaBQGBa 
aBaaaaaGBaaGBGaBaaaaoGaB 

aiaGBGaeBaGaaGKPGBBGGBSiGo 
DGnBoaaGcnGGnsGGBBassGBB 

GaSGBBCGSBGGSGGaiGGSSGGBa 

itrnGGaaGsoiGaBGDaeacaGOSGG 
GaaaGGauGaaGaaGGBflGaaaaa 
GDaBoaaGGaGGBaGaaaaaaGaa 

1*  SGGBBGiiSIGBBGGSSGOSIGGBOa 

A^iGGaaGsstGOBBGeeGaBGaniiGG 

GOaaGGS^GGSGGEISGGaBaSnGBa 

GisaGBBoaaiiGOffiGGBaasfflGaBB 
■OGaGGaaaGBBGBBGaaGGaaGG 
BaaaaGaaaQaaGaaGBaGGBBGa 

□ssGBaaci'nGGisGGSGGnaiaGBB 

B»GOaBGSglGaBGGnSGGffiGasaG 

iBGGBGGBBaaaaaffiaiCBBGGaffiaG 
GGSBCG*aGBaaffi»GaBBG«BGaa 

■BGGBBaBBOaaCGaaGGBaGBGG 

■aGGBaaBBGaaGGBBGcaoGBGa 

GGaAjGGBGGBGGBnGaaBGBBOaa 
GBBGaaaGBaGGBGaBGOBBGOBB 
BBGGBBGBBGBBOGBnGaSGaBOa 

BGOBaaBBoaaaosiiaBBGOBBGa 


Fig.  1618. 


ooaadDBBoanBGDasGi 

GOBBGGBSOasaaOBBOB 
BBGGBBaOaBGGBBGGaa 
BBaGBBaaBBDGSaGGBa 
□□BaGGBBaGBBOGBBOB 
GGBBaaBaGDBBGQBaGB 
nBOGBBGaBBGGBBGGBa 
BBOnHBGaBBaGBBOGBO 

GGBBGaBsaanBaoBaoB 

GGBBGOaSGGBaGGBBaa 

naaGBaaasaaaaBGaac 
■aaoBiiGGaBaGBaGGBa 

GaBSGOBBOGaBOGaaGB 
GGaBGGBBGGnnGGaBGB 
BBGOBeGGSBGGaaGGBC 
aBOGfflBGGaBGGfflWDGBC 

GaGGGaaGGGaGaGaGGC 

GaGGGGQGaGDGaaDGGC 

aaGQGGoaaaaGQGGaGC 

OaGGGGGGaGGQaGGaOC 
saaGGKOGGHGaaMGGGGC 
QKGGCKGQaBGaCKQGBC 

GGBGGCJOGGassanaKaac 
DaQ»acQ8GGGaaDQaaa 


GOGGBaaaaoGoaaBBGBGa 
BaaaGGGoaaaaGGGOBGaa 

□GGGBBBBGaGGaaBBaBGB 
aaBBGGGaaflBBGGGGBGBG 

QSJGSGfflGfflGSQaaaGffiGBGB 
BGBGliaBGBDBGBGBGaaGa 

GBaffiasGBasGmaiSGBaaGB 

WGSGiiaaGBOBGaGBaGBGB 
GaGBCBGSGaaBGBGBBGBa 

BaaaBGaGaGBoaGBaaaBG 

GBGaGSGaGBaBGaGGBOBa 
aGMGBaBOaaaGBOBGBGBn 

aatiBGBGBGsaaaBaBaBoa 

BaBGBGBGaGBOBaBOGBaa 

GaGBGaGBGaGBaBGaQaaa 
BGieaBGBOBGBaaaBGaaGB 

nBGBGaGiGBGBGaGBBGaa 

sGaaaGBQaaBGBGBGBaBG 

□BGBaBGBGBGBGBGaaaaa 

aGBGaGaGBGBaBOBaaaaa 

GaOGGaaaaDGGGGGaaGaG 
GGGDaaGGGaGGGGGaaGaa 
aaGGGaaaDaGaaGGGaGGG 
aGGaGaaaGGGGGGaaaGGa 

HGMGGaOaHGKGGGGGaGaa 
aHGBGaGQGKQSJGGaGQQaG 

CGGGBGacaQaaoHaiaaQaQa 

QGGGGHGSiGQaaGMGHDGaO 
GGQ  GGaaOGOGGGaGGBaBG 

□GGGQaDaGQaoGaQGaaQB, 


GaoaGGGBGGGBGGGBaBBB 

GBGOGaGGGaGGaaGGBaaa 

□GaGGGBGGaaaaGBGBGBB 

BGaGaaaGBGGGaaaGBBaa 

QBGBGBa»aBaBa»aBaBBB 

BGBGBaaanOBGBOBGBBDB 

GaGBGaGBOBGaanoiBaGaB 
wanGBaBOBaaGBGaGBBBG 

GaQBGBGaGBGBGBaBGBBB 
aGBaaaBGSGaGBGBGBBaB 
aaGEtGBGBGBGBGBaBBQBB 
■aiCGBOBGBGaaBGBQBBBG 

GaGnanGBDaGBonGBOBBB 

BGBaBaBGBGBGgiaBaBBGB 

GBaaGsaBaaaaaBDaBaBB 

BGBGBaBOBaBOBGBGBBBD 
QaGBaBQBGBGBOaGBaBaB 

BaBGBaaoaanGBaBGBBOB 

GBGBGnaBOaGBaaGBBGBB 
BGaaBaBGaGnGaGBOBBBG 

aQGanDanGGaaGGQaaGQo 
GGGaGGQGQGGaaaaaaaGQ 
BGGaaaaoBaGCHGGanaGa 
UBDaGKGGGaGGGKnGaaaa 

GGHGGGSiGGGKGaOKanaGa 
OGGKnGGKaGGKaacXOGGG 
CaanaDaaGGGGGQQQBGGG 
aGGQGGOGGaGGQaQGGBGG 
□QGaaQDaQaQQaaGGGGBG 

paaaaDDQGDaaaaaQaDGB 


GGGBaaGBQaGBanOBGOGB 
GGBQGGBGGaBGGGBGGGBG 

oBGaGBOGGBuaaBQaaBan 

BOGGBOGGBaGGBQGGBOQa 

oaaaGBGaonoBoaDQaDBBB 

aaBGaOBDBOgOBGBGBGBS 

GBQaGBGBGiBaBaaGaaBGa 

aGBGBDBGBGBGEiGBOBBaa 
GBGBaaGBGBGBQBGaGBBa 
BaBOBGBGBaaGfiGBGBGBB 

GBGBanGBoaaBGBGaBBaa 

aGBQaaBGBGBGBanGBBBa 
GBGBOaGBaBGBGeDliOBaB 

BGaoBGaaaoBOBGnaBon 

aaaBGBGBGBDgiaaGBBBaB 

BGaGaGBaiGBGaGaGBBaa 

GBGBOBaaaiGBaBGBDBBB 
BOSGnGBGBGBGBaBGBaaM 

GBGaGBaaGaoBaBDBBBaa 

nGaGBGBaBGBGBGBGBBBa 

aaaDDGnaGoaGQGGDGaaQ 

GaOaaGGGaaDOGGGGGGGQ 

aGGcaDGGaaGGGOGGaaaQ 
GDaaGGGGaaaaaGaaaBaa 
aDGGGaaaQaGGGGaaaGBa 

GGaQOCaGGGaGGaGGGDOB 

saoQBDOQHaaaaDGODDDa 

OaGGGBaGQBDQQBOQQODa 

aDBaGGSGaGKDoaHDDDan 
□aoHaaaaaaaBoaGBoaDQ 


Fig.  1619. 


Fig.  1620. 


Fig. 1621. 


first  threads  is  obtained.  A  case  of  this  kind  is  shown 
at  Fig.  1617,  in  which  a  2  up  2  down  twill  ground  is 
combined  with  a  panama  weave,  and  the  pattern 
repeated  four  times  before  the  desired  break  is  reached. 

Fig.  1618  is  a  panama  ground  with  a  rib  plaiding. 
The  plaiding  is  made  with  a  material  or  color  different 
from  that  of  the  ground. 

Fig.  1624  shows  a  2  up  2  down  twill  ground  checked 
with  2  up  2  down  basket  stripes.    The  square  formed 
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at  the  intersection  of  the  warp  and  fiUing  stripes  is 
woven  in  various  ways.  Thus  in  Fig.  1624  it  is  woven 
with  the  2  up  2  down  basket.  When  the  weave  of  the 
warp  stripe  is  different  from  that  of  the  filHng,  the 
space  at  the  intersection  may  be  filled  by  a  continua- 
tion of  the  warp  stripe  as  in  Fig.  1620 ;  by  the  con- 
tinuation of  the  filling  stripe  as  in  Fig.  1621 ;  or  with 
a  weave  different  from  either  stripe  as  in  Fig.  1619,  in 
which  the  ground  weave  is  used.  The  last-named 
method  is  usually  adopted  when  the  stripe  weave  tends 
to  make  the  cloth  thicker  than  the  ground. 

In  combining  a  panama  made  of  complete  basket 
patterns  with  a  2  up  2  down  twill  weave  the  break  is 
obtained  more  easily  when  the  twill  ground  contains 
one  thread  less  than  an  even  number  of  twills ;  for 


aBBBDCaBaaaooBBBaPDan 

□BBBaaaBBBaQOBBBaDaBBB 
□BBBanDBBBDOaBBBDnDBBB 

BDGDBBBDaaBBBaaaBBBDDa 

BoaoBBBDaaBBBaaaBBBDaa 

BaQOBBBDaaBBBaoaBBBaDC 

onsBiaaaiissaaDsifisiaoaBBB 
snsDaasaisanaiinnoBBBaaa 
ssaaosnsaoonnsaoBBBaaa 
SDoaiiaBsaaDnsisaaaBBBGaa 
□□□nseaoonainoDanaGaBBB 
□uiiasiDDaa9iiiDaaiE»DaGBBB 
usKsoDDniiiiDaaasiEiaaGBBa 

SDHGGDiinilGGGBnSaBBBaGG 

sBGGDBsnGaannsaaBBBGGG 

naOansSGaGSSffiGGGBBBGOG 
DDDBffiffiaDafflffilSaCGfflaGQBBB 
□□namDGOSSSlGGGSiSGGGBBB 
GSSIBIGOGnSEiaGaaiffillGOGBBB 

fessGGQunnoGGnssGBBaDGa 
ffiffiaaasBHaGDiifflsiaGBBBGaa 
leaDaagaieiaGGffiasiGaDBaBDGa 

Fig.  1622. 


GBBBBGDGGBaaBaGOGBBBa 

OBBaaGaGGaaaaGaaGaaaa 

GBBBaGGGGaaBBGGGGaaaB 

GaaaaGaGGaaaaGGOGBBaa 
BOaGGflaaaaaaGaBaaGaaG 
BGGGCBBaaGGGGaaaBGGaa 

BGGGGaBBBGGOGaaaaGGGG 

BaGaaaaaaGGGGBaaaGGoa 

oassisaaGGssssiGGaGaBBB 
ssssGaGGSsssGaaaaGGaG 
sasGGaGasesKGoaaaaGGoa 
KffiGGQQfflfflBffiaGGBaaaaGGa 

SGaaQBBeSQaaGBBBaGGGQ 
QGaCffifflasSaQGDSaQGGBBBa 

QQaswssaaGaKsaGaQBBaa 
aaa!e**QQGas*saaDGaaaa 

GUSSSaGGGaSHSGCaGBBBB 
SSSSGGGGKaeSISGBBBBaaGa 
aiSBGQGnsaSffiSQGBBBBQGQC 
mSGGaCffilSSJinGDBBBBaaGa 
KGGaaiiBBiaaGGBBBBDCCG 


Fig. 1623. 


□BBDOBBaOBBDaBBnaBBOaBBGaBBCDBB 

OBBDDBBaGBBaoBBGaaBaaBBaoaBaoBB 
aaaBBGoaBGDaaGcaaaaaaaaaaGDaaDG 
BDOBBaDBaaGaaGaaaaGaaoGaaaaaaGG 
□aBGGBBaGaBGDBaaGaBGaBBGGaaDGaa 

□BBaaBBGGBBGGBBGGBaaGBBGaBBGGBB 
BGGBBaDBBGDBBGGBBOGBBDGBBGGBBGa 
BOGBBGaBBaaBBGOBBGOBBCOBBGDaBaG 

DBHOasnGGSiaiGGSBIGGSeGaniBOGaBGOBB 

ssaoBnGasnaGnaBGGsaoGBnGBBGGBBGG 
nGGnnGannGGsnGonnGOBaaoBBaGBBGa 
□GnBGannGQaBaaGGSSGGnsoGnGaBBGDBB 

OSBGDBnaGnSGGSSGGBnaGISaaGBBDGBa 

asGaanaaswaasaGGaaGnaaGBBGoaaGG 

BIGaSBOaBSGGffiHGGSSGGBBaGBBGaBBGG 
DGBBGGBBOCBBGGBnGGBBOGSiGGBBGGBB 
aBBGGBBaaBBOGBnGGBBGGBBGGBBnaBB 
nBGGBBaaBBaGBBaGBflaGBBGBBGOBBGD 
aGGBBGDBBGOnBQaBBOaBBGGBBGGaflGG 
OGBBaGBBGOBaGGBBaaanGGBGGBaGGBB 
OBnaOBBGOaBGOnBGGBBGQBBGGaBDGBB 
BBGaBBaaBBGOBBOGBBGDffiBGaaaaaBGa 
SGGaBaaBaaGBBaaBBaDBBGGBBOGaBGG 
□□BnGGBnGGBBaGBSGQBBaDBUGBBGGBB 
DBBaaBBOGBBOaBBGOBBGaBBGGBflGUBB 
nBGGBffiGaaEBGOaBDaBBaGBBGBaGGBBaa 
BGaBaGGBnGGaBGGnBGGBIIGGBBGpaaGG 
□GSnGGnSaQBBaGBBGaKBCGBGGBMGGBB 
□BBOGffiSIGOBBGGBBGGBaiaGBBGaBBOGBa 

BSOGBnGGBBOOBnGGBBGOBsaaaanaaaG 

BGGBBGanBGOSitiGGniilOGaBliGGBBGGaaGG 

□GGaaGQOGaooQOQODaGGnaGaQanQOGD 
aoGGQaoGGGGOQaoGQaQoaaGGGaDDaaa 
aaQGGQGaaaQaaGaaDGQaDaaaaaaQGGG 
□aaGGaaaGGQGaaGaGaDGDDaaDauaaaD 
sujGKQGOosQGGKGaasaGGgQaBBaaBBaa 
QBCJOOstaGGHaGGBGaasiaQaBaaGDaaDQa 
DGKaDGBaGGBaGaBGaasBGCPSGOBBaaBi 
□aoHaaaKcaaKaaaMuaasjpaannaajaGLi 


GGaGGaGGGGGBaGGGCBaBBBBB 
GGGBGGGGGBGGGGGBGGBBGBBB 
GBGGGaaBGGGGDBGaGGBBBBGB 

□aaGBaaGGGBaaaaaBGBGBBBB 

GGBGGGGGBDGGGGBGGGBBBGBB 

BGGOGaBQGGGnBaaGGGBr  

GBGBGBGBOBGBaBQBGBGI 
KGSSGBGBGBGBGBGBGBGBBGBBB 
GaGBGBGBGBGBGBGBOBBBBBGB 
BGBGBOBDBaBGBGBGBGBGBBBB 
GBGBGBQaOBGBGBGBGBBBBGBB 
BGaGnGBGBGBGBQSGBGBBBBBG 
GBGBGBGBGBGBGBGnaSGBBBBB 
SGBGBGnGBGBGaiGaGBGBBGBBB 
□SaBGBGBGBGBOBGBaBBBBBGB 
ffiGnGSGBGnOBGBGBGBGBGBBBB 
GBGBGBOSGaaBaaGffiaBBBBGBB 
tDGSIGBGBGaGBGBGBGBGBBBBBn 

GaGBGBGBGKaBaBaBGSGl  

nGBGHGaiaBGBGBaBGBQBBGI 
GaQBGBGBGBQBGBGBGBBBBBUB 
geGBGBGBGBGBGBGBCBGBGBBBB 
USGBGBGBGBGBGBGBGBBBBGBB 
■GBGBGBGitGKGSGnGSGBBBBBG 
GGGGGGGGGaGaaaaGGGGaGQaG 

GGGGaaGaQQancaaaGaaaGGGG 
GGGaaGaaaoacGGGGaaGaGaaG 
GGGGGGGaaQaaaGcaaGGnaaGG 
GGaaaQCDaaaoDCGaaGBGGGGG 
QGaacQQaQaGGaGGGGaGBaGGa 
GaGGaaaQGGGGaGGGaanQBaL'G 

GGQGGOaOaaGGGaaGGGGGQBGG 

GQaGQaaaaaGaDQnGGGGQCGBG 

DGDQnGQDDGQGaDGGnGaOGGGB 

KGGaaaxnaGGGxaaGaaaaGQGG 
GKGaaGQjsaaGGa^GGGGaaaGGa 
GGscGaaaaxGGGDaxaGGGGGaaG 

GGaKGGQGGSSQaGaaiOGGGGGGaG 
GGaGKGGaGDKCGGGGSCGQGGGGG 

oaGDascaGaaaasacaGOJsaQGGGO 


GGGGGBGGGGGBGGGaGBOBBBBB 
GGGOBGGGGGBGaGGaaGBGBBBB 
GOGaGGGaoaGGGGGBGGBBGlaa 
GGaGGGaGBGGGGGBGaGBBBaaa 
GBGDGDGBGGGGaBGaGGBBBBGB 
BGGOGGBGGGGGBQGQGGBBBBBG 
GGnGBBGGBGBIiaDBQBaGBBBBB 
GOGnaBGGGaBBGGGBaBBGBBBB 
BOGBBGBGDBBGBGOBBGBBGBBB 
□BaGGBGBBaaBGBBGGBBBBGBB 
nBBGGGBBBGGGBBBGaaBBBBGB 
BBGBGGBaOBGGBBGBGaBBBBBG 
GGBGnaGOBGBBGGaGBBGBBBBB 
GDGHaBGGGBBBGaaBBBBGBBBB 
nGGnBGBGaBBGBGGaaGBBGBBB 
GBaaGBGBBGGBGBBGGBBBBGBB 

aaflGGGBBBQaaaaaGGGBBBBaB 

BBGBGOaBGBGGBBGBGGBBBBBG 
GGBaBaGGBGBBGOaGBBGBBBBB 
GCGBaBGaGBBBGGGBBaBGBBBB 
BCOBSGBGGaBGBGGBBOBBGBBB 
GSaQGaGBBGGBGBBGGBBBBGBB 
BBaaGGnBHGaGBBaGGGBBBBGB 
HBGWGGnBGSGGBBGBGGBBBBBa 
GGGaGaaGGGGGGGGGGGGGGaaa 
GGGGCGGGGGaGGGGGGGGGGGQa 
GGGGGGGGQGGGGGGGGaBGGGGa 
GGGaGGGGaaGGGGGQGGGBGGQG 
aGGDaaOGaGGGGGGaGGGGBGGQ 
OaDaDL'GGGaaGCQGGGGGGGBGG 

GaaaaGCGaGGDcaGGGGGGGaBa 

GGGGaQOQDQaGGaGDGGaGGaaB 
XGGGGGXGGuGQKGGaaGGGGGGa 

GKaGGaGsaDGGaaKaGGGGaaaGG 

GGJCGGGGaxaGaGGSCGGGGGGGGG 
GGGMQQGGaXGGGaGSQaGGGaaa 
GGGGSCGaaaGSCGGGGGSiGaGGGaG 
aGGGGKGGDGascGGGGGSiaQnGGa 


Fig.  1624. 


Fig.  1625. 


Fig.  1626. 
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example,  7,  11,  15,  19  or  23  ground  threads,  the  last- 
named  number  being  shown  at  Fig.  1624. 

With  a  6-leaf  3  up  3  down  twill  combined  with  a 


^□□■□□□■□□naaaaaaBaB 
aBoaoBGDaBDaaaoaaaaa 
□□aaoDaaoaaogaaDaaBa 
aDQaaaaQaDooioaaaaaa 

□□neounsaasaoDsnaaaa 
□□nsaasaaasiioansiaaoB 
BwaoiiasDassaasisaaBaaB 
smaoaesaoaiisaaaiiaDaBaa 
ODffiiiiaoHsaossaDsnoBBa 
□□asDansaoasnasnBaaa 
aesoasacaanaangBOcaaBB 
naaawsaannoaaaQDaaaa 
aaanaQsaDDnaoaaaoBBB 
□□BaaaasnDasaoaiiBBUB 
ssoasnDansDanaaaaaBB 
ffisoaasDOHaaoaaaDBBaa 
□□ssoDsaooiisaaaBGBBB 
'□□nasoGiiaaaiBaoasBBCB 
BaDDsnaasaaaasGaBaBa 
snGGaaGGnaGGsnGGBflBu 
GaGaaQaaaaGanaGGGGGO 
GaaQaoaGGGGaaQaaaaaG 
QoaaDGGaQaaaGaoGaGGG 

aCGDnaGQGGGnGGGaGBGG 

OGaGaaaaDDGaaaaGGGBG 
aaDaDgGaGGQGaaGaaaDB 
ssDaDxaQQseaaGSfaGGGGGa 
GscGQaxoaajiaGasoGDGGaa 
DGKaaaxaQGxaDaxGGaaa 
oaasjaaascDGGisaaaxDaQQ 

Fig.  1627. 


□□DaQOOBQGGaDDaaGDGa 

PGaGaQaGGGBGaaBaGaaG 
GBGaaaaGaaGGGBGQaaGa 
BDaGBGaaaaQQBaGQBGGa 
GaasaGGGaGasaaGGsaaBB 
oaaaaaGaQaGaanGSBGaa 
aGaaaGnsaGaaagaaaaDa 
aanGnGGGaaaanoaGBBBG 
□GGaaaaaGGGacaaaGBBB 
aaaaaaaoanGnGnGGBGaa 
nGnaGoaQaQsaaGaGBanB 
EnGGGaanaaoGanaaGBBBG 
GaaaGOGaGsaaGGGKDBia 
aaaGaaGaQaaGaaGnaaaa 
GGaaaGasGGaaaoaaBBGa 
aaaGSGaGaaaaaGOGBBBG 
GGaaaaaaGaGaGnasaaaa 
BaaaGaGGaaanGaGGBDBa 
aQaaGGaaaaaaaGaGBBGB 
aGOGaasGaGGGaaaGflaBG 

QGOGDaGGQgGGaaGGGGGa 
□  OGQQGGGlGaaGaGaDQGQa 

xGaGQaaGxanaaGGGGaGG 

aKaaGGGaGSSaQGCGGGGGG 
GGXaGDGaGD^DQGGQGGGQ 

angxGDaQaGCKaaaaaaGD 
GGOoxaQaGaaDscQGDaDDQ 
GGQaajfaaQGnDDXGDGaao 

nGCaaQOiGDGDGuGXaaGQG 

aGGGGaaKGGGaaaGxnGGG 
aGaaGaaGGGGDacGDBaGa 
aGGGDaaGGGGaaGaaQBGG 

GaaQaGQGGaaGGQGaGDBG 

DaaaaGQGGaQQGGGQaQDB 
Fig.  1628. 


oaaaoBoaaanaaaoBGana 
□aGaaaGBGaaaoaGaGBGa 

GBDBGBGBGBGBGBGBaBGB 
□BOBOBaBGBGBaaGBGBGB 

aGaaaGaaaaaeaGnaGGGG 
□aBaaaaaGGaGOGaGBBBB 
aaaaaaaoaaaanaaGGGGG 
BaaaaaaoanGGnGGGBaaa 

naaanGBaaaaaaGaaoGGG 
□GacaoaaaaaaGoaGBBBB 

nsaonaaaaaaaaaaGGGOG 
aoaaBaaaaaooaaGGBBBB 

aaeaeaBsaaBaaanaGGGG 
□aBaaDaaaaaGGGaGBBBB 

aaaGaanuaaaoaaanDGGo 
aaaanaoGaGGaaGaaBB<iB 

aGaaaaaaacnaaGaiisGaGa 
GGaaaasGQGaaaDSGBBBB 

aasoaaaaaaaoissnGaGaD 
aaaaaGGanGaaaGGGBBBB 

GQDaaaaGGaoDGaaGGaaa 
gaDGBQaaHaaaBaGOQaDD 
GHQQaBaaGHGaDHDDGana 
QOBaGaBaaaHaaaBGGGGa 
aaoBGDaHaQGHaaaBiGaGa 
aaQQGGaQaaGGGGGaBGBa 
GDaaDaaGGaaaGGGaGBGB 


Fig.  1629. 


VBBBGGaGBBBBDGDaBBBaaGGGGBGBGB 
GGGGBaBBaGGaaaBaGGGGBBBBGaGBGa 
BBBBGGGGBBBBGGGGBBBBGGGGGaGBGB 
□GGGaaBBGaaGBBBaaGGGBBBBBGaGBO 
BBBBGGGGBBaBGGGGBaBBGDGaBaBGaG 
□GGGBBBBGGGGBBBBGGGGBBBBBGBGBG 

aGaaGGaGaGaaGoaGaGaaGGSGGBGBGB 
GGaGaGaaGGaGaGaBOGaGiaaeGBGBGB 
aaaGaGGGanaGaaaaaaaGaGGGGBGBUB 
BGOGaasGaGGGaaaDaGGGnaaGGBGBGB 
aGaaGaaGaGaaGGaGBGaaaaaaBGBGBG 
'CoaGBoaaoGaGaGaaGGaQaaaaBGBGBO 
aaaaaaaQaaaGaGGGaaaaaGGGBGaaBG 
aGGGaaaGaGGOaaaaaDGGaaBGBGBGBG 
BaaaGaaGaGaaaGaaaGaBOGagGBGBGa 
□GaaaQaaGGaoaGaaaGBGaaaiGBGBGB 
BaaGaGnGaaaGaGGoaaaGaGGGGBGBGB 
BGGaaaaaaGnGaaaaaGGGaaaGaBQBGB 
BGaaGaaGaoaaaaaGaGaaGaaGBGBDBO 
'□□HaaaaaGoaGaGaBGGaQaGaaBGBGBG 
BBaoaGGGaaaGaGGGaaaGaGGGBGBGBG 
naDDaaaGaGGaaaaGBQGGaaaGBGBGBG 
BaBBGaaaaGaaaGsaBoanGGaGGBGBGB 
aoaaaGaaGGaGaGaaGGaGaQaaGBGBGB 
aaaGaGGGaaaGaGGoaaaGaGGGGBGBGB 
BGGGaaaGaGaGaaaGBGGGaaaGGBGBGB 
BaaBGGaGaDaaGGaGaQsaaGGaGBGBGBG 
'oaaGaGBaaGacaaaaoGacaaanBGBGBG 
aaaGaGoaaaBGaGGGaaaaaGGnBGBGBa 
BGGGanaGaGGGaaaGaGGGaaaGBGBGBa 

QQGGaaaGGOGGGQGQQDQQaaGGGGGGGQ 

oaaGaaaQGOGGGQaoGGGaGGaGGGGGGa 

aaGGGGGGGGGGGGGGGGaGGGaGaaaGGa 
□UGGGaGOGGGGOOGOGGGOOGGaGOOaaO 
KBDGQGGGRaaGGaGGKaaaGGGaaGGGGG 

aigQGGGGGa»aGaGGaG»aGaaGGGaaaGa 

GQBGaaaaGGSqGGGDnGGHaoaOGGGGGGG 
aQaBGaaGGGGKGQaaaGDBQGGGGGGGaa 

ooDaHGGGaGaGHaGQaGGaHGGaaQGaaa 

GaaGGBiaGQGOGaHaaGQaGQHQGGGGaGa 
aGGGGaHGGGaGaOHaGGGGGaBGGaGQaa 
OaGGQGGBIGaGGDDDKGaaGGGaBGaaQQa 

GaaaaGGQQaGGGGQGaGaQGGaaBGBGBa 
GaGGaaaaGcccccaaQc:::GZL;GGaBOBQB 


BaBaGDaaBQBGanaGBQBaGaaaBGGBBaaB 

□GBQBDGaaaBGBGGGDGBGBGGGBBBBBBBB 
aGGGBaBGGGGGBGBaGGGGBaBaaGBBaGBB 
BGGGQGBGBGGQaGBGBGaGGGBGBBBBaBBB 
BGBGaaGGBQBGGGGaBaBGGGaGGBBGGBBQ 
GGBGBGGGGGBGBGGGGGBGBGGGBBBBBBBB 
QaDDBGBDGGGQBGBOaGaGBGBGBBGaBBQC 
BOOGGGBGBaGGGGBGBGaaGDBGBBBBBBBB 

aGaaaoaaaGaaaGaaaGaaaQaaBGGBBGGB 

GGGnOaGaGGOaGGGaGGaaGGGaBBBBBBBa 

aaGaaBaBaBQnaaGaaaaaaaGaGGBBGOBB 

GaGaanGaGaOGOaGGGaGGGaGGBBBBBBBB 

GaaaGaaaGaaaaaaaaaanGaaaGBBGGBBn 
GGffiaaaaaGGnGGGaaGGaaGGaGBBBBBBBB 
aaaGnaaoaaaaaaaGaaaGaaaGBBGGBBGa 

aGGaaDGGaGGGaGOaaGGGaGGGBBBBBBBB 

aGaaaGaaaGaaaGBaaoaaaGaaBOGBBGGB 

□GGnOGGaaGGaGGGaaGGBGGGBBBBBBBBa 

aaGBaaGaaaoaBaaaaaGaaaGaaaBaGQaa 
aaGaGSGGGaGGGaGGGaaGoaGGBBBaaaBB 
GaaaGaaauaaBGaaaGaaaGaaaGBaGGBBa 

GGaaGGaOGQaGGanGGGaDaGBGaBBBBBBB 

aaaGaaaoaaaGaaBGaaaGBaaaaaGGBBDa 

aGGaaGGGaGaGBGGGaaaGaGGGBaBBBBBB 

aaaaaGnBaaaaBGaaaaaaaGBfiBGaaBGGa 

□GGaGaGaGaGaaGGBGaGaGGGBaBBBBBBB 

aaGaaaGaaaDaaaaaBBGaaaGBGGBBGGaa 
GnGGGaGGGaGGGaGaGaGGGaGGBBBaaaaa 
GaBBGaaaGBaaQaaaGBiaaoaaBaaaGGBBG 

GGaaGaanGaaaGGBGGGaGGGaGBBBBBBBB 

aaaGaaBGBaaGBaaGaaaGaaaGBBGGBBGG 

SGGDaGGGaaGGaGGGaaOGBGGGBBBBBBBB 

GGGDGaaGGaaGaQGQDGQGGGGaGGGDaaGD 

□GGaaGGaGGGGOGGGaaaGGaGGGGGaaaGa 
KaGOGGGOsBQaGCiaaGKGaGGGGGGGaGaaaa 

GKGGGaGGGKGaaGGOGBLjQGGaGQaGGaDDa 
GGSCGGGaGGGBaGGGaaaBOGGGGGGDaaGGn 
GGGBGaaGGGGHaGGGGGGBGaaGGaGGaaGa 
GGGGKGGDUnDaHGOGaGGGHGGGaGGQGaGa 
GGGQGKaC.GGGGGBGGGGGGaHaGaCQaaaGa 
GGGaGGBGaaGGGaBIGQaaaGGSiaGGGGGDaG 
OGaaaGGBaaGGGGGSiaGCGGGQKCGaaGaGQ 
DGaaGOGaGGGGaGaGGGGGGGOGBaGGBaaG 

oaaaaQoacGGGGGGGGGGBGGGGOBanaBaa 
aaGDGGaGGGGGQGGcaGGGaGGaanBQaaBn 

aaGDQDGGDGGGGGaGaGGaaQGQGQGBGDaB 


Fig.  1630. 


Fig.  1631. 


•G-leaf  panama  stripe  2  threads  should  be  omitted  from 
the  last  twill,  the  threads  in  the  twill  portion  number- 
ing 10,  16,  22,  28,  etc.  With  an  8-leaf  4  up  4  down 
twill,  3  threads  should  be  dropped,  the  number  of 
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twill  threads  being  13,  21,  29,  37,  etc.  These  rules  are 
illustrated  at  Figs.  1622  and  1623. 

In  Fig.  1619  the  ground  is  a  plain  weave,  the  check- 
ing a  4  up  4  down  rib,  while  the  intersection  of  the  rib 
lines  is  woven  plain. 

Fig.  1625  shows  a  plain  weave  checked  with  6-leaf 
satin  stripe.  To  facilitate  the  breaking  of  the  two 
weaves  the  6-leaf  satin  is  drafted  6,  4,  2,  5,  3,  1. 


DBaaaaaBaaaBDBnBoaDaGaGBaaQBaaaa 
BaaaaoBaaaaaBaBaaaaaaaaaaDBOBBaa 
aaBDaaaaBaaaaDBaaaaaaDaaaaaaaaca 
BnacaaBaBaBaaaaaaaaaanaaaaaoBBBO 
oaaaaauauaaaanLaaaGaaaoaoaaamaa 
□□□□sBBiDaaasDaaBaaasniaaasaiSijaaaBn 
oaammaaaammuaoamoammmmoommmmoaam 
Qammaaaommaammmamaammmmoammammmn 
nwmaaaammaamaaaummaomsimmcamuuoou 
mmDaoammaoaammmammmaammmmaaammma 
manaammoooamaoommmmmoammmmamncrM 
acaammDaaamommmaommmmaommmmamumo 
oaammaooDmmmaDauaammmmaammmmoaom 
aaaxoaaasiMiaaaaBaanaisassaaiiKaaaaa 
ommDOuammaomoaommmaammmmaamrnDDDm 
SBaooansaauDBBBonssaaiiitiiinaariBBBD 
□BaBaaoBaaaBaooBaaaaaBGBaaaaaaaB 
BaaaaoaaBaaaaaanaaaaaaBpaaaaaaaa 
aaaaaaaDaaBBDaaaBaaDBGaaaaaaaaaa 
flGaDaaaaaGaGaaaaaaaaaaaDaGaoaaBD 
aaGaaaDaGaGBGGGBaaGBUBGBQBGaaaGB 
oosaaaaawssiGaaBGOGGisscGGOssoaaaG 
fflDafflffifflssQGfflsgBGGaaaGSfflQuaasfflGaaacB 
nsDasxnsGGsiGaaBGGinsGaaGGiaGGGaaaG 
fflBffiGaiiBffiSDaBGaaassQaaaffisfiaGcaaQua 

gSBBGGKnsnGGBBBGffi'naGOX^lGOGaLIBBBG 
BBBBSGGfifflaBiaaGGBnaG'lKaQGGGSapGaB 
OGBSEIBaDeBBBGBBBGGGGliSDGnaieilGBBBG 
fflDCffiBBBOaffiBIBaGaBGGIiSaGaDffiffiDBGQQB 

«BaasBBsaDiiGBaBaaf£S£ocuGS!HoaaBBBG 

ffiBBDaffiBBBaGBaaGBKtfinGnGSBGQGBGCGB 
BaBSGaBBBBGaaaBasGGGGKiaaGGGaBBBG 

DGGGOGaGGGGGQanaGGGQaQGaOGaQGaGa 

»GaaGQ5soGaQQGOGGaaGaDaDGaDaQaana 
□KGGGaGSDaGGOQGDaaGaaaaGnaGGaGGoa 
oDKaGGGaxGaaGGGanaGaGGaGaaaGaGGa 
o  DasiGGGGaxaGGGaoaaGGaaaGGGGGCGOQ 
GaGaKGaoaaxGaaGaDaaGGGaGGGCGDaGa 
ODaaGKaGGGaGaGaaaaGGGQaaaaGaaGaa 
oQaaGDaaaaaxGCQXGGaGGGQaGGGGGcaa 
iDaDGGGGGGGGajsGSiaGaaGoaGnaQGaaQaa 
■□□QaaaGQGaaGaxaGGGDCGnGGaaaGGGaa 
OGGaGGaQuGaaaGDascQGaaGXGQQGDaaaa 
aaaQaaaGaGGGGaQGaxaGaaaxGCQGGoaa 
□□QacaaaaGGGGGGaQGicGnGGasaaGQaGa 
DDaGaGGGOGGaaGGaaGGseaGGGGigGaoanQ 
oaGGaQaGacGGaGGDaaGnosGGGGGxaGGaa 
ODGaaGaGGGaGaGGGGGaaoHGGaQGGGaaa 

aDaaGaaGGGCaGGGGGDaaGGQGGQGXUGaX 

aQGaQaGaaGGQGaQaaGGGaGGoaaaGXGXG 
DDOcaGaDaaaGGaaGaaacGGQGGGDGaxGQ 

Fig.  1632. 


,^!!S!SS!2!'""''-~""""^*^'="^'"^'">Ba>Q>nDGBBBa» 
■SS!S25SS5S5P!S2S''5S°an°"i^""»"°DnGiiaaBBB 
5!S!P!!2SS!!'-'""*"'~'"°'^"°[^>*>^"*nGBGGaBGBa: 
!!l!!2!i!!2!S"*^'""*°"°°>^Q*H"^>nGGGaaBBO 
!^SSffSSSS!SS°"'"*i=>"»a^i='BGaGaaaGGGaGBGBaa 
aBgGaGaGaaDBaGnaaGaGBBBGBGB.-GaaBBaBGBaQD 

CGaaBgggqBGaDGB-iQGGBGBBBBGGnGBlJBBBBaGGnB- 

OGBDgggBgaaGaGGQaBnaaBaaBnGBaGBBaaaaGBaG 
BGgGgBggggaaaaGaGaQGBBBBGBGG'jaaBBBOBGacG 
21J2"ggaaBaGGaaaGGCBOBi.-.aBBGGcaGBGBaaGaPBa 

r*!!2!F!!2'*'"<^"""*[='"OBOGnBaBGBGBGGGBBBLJIi' 

^!P!!!y!!!!Q*""'°*"""°°<=''^><='i"">onaLiaGBaaB 

aaGBaaBgBBBBGBBaaGBBGGBGaBaGBBGnaGGBBGBa 

!i!S2!S!9'='""'°"*""<=!0'=]|^i=>"BB"a"nGDaaBBBn 

BGBBaBGBaBaGBBBaGBaBQGGaGBGaaBGOGBGBiiaaB 

GBgGgg«Gaau«GGaG«GaGBB«n«GBGGaBBBGBLlBGaa 
ngggBggGGBaaQGBQGOGBaBBBBaDGQBGBBBBGDGGB 
GgBggaGBaGaOBGanGBnaBBGBBaGBQGBBGBBaQBGG 
BuaggBDOOGBGamBGGGGBBBBnBGQaQBBBBGBGQGn 
LjpGBgQGGBaaGGBGGaaBGBQBBBGGGBGBGBBBGaGBa 
nftDUffinSGGWaPGnffinwjOGPBBBGBGBaOGBBBDBDBGna 
gCiffigffiGQSGfflQOSGSBQGaiG'SGBBBBGGGGBaBBBBGGGaB 
SflLiBQGHGWaGISGWGaSBGKaGBBGBBaaBaGBBQBBaaBGa 
*GG«G«GaSia5S)GQfflG»iaO*iaBBBBaBuaDnBBBBCBaGQa 
GaaHGaBGWGDSafflGaaGaGBGBBBaGGBaBGBBBaGGBQ 
r;RaGBGffinO»nBaGfflGfflGG»:BBBGBaBaGGBBBGBGBaOa 

gGacBQGaaaaaffiaaaGsoaGBBBBGGGGBaBBBBaaGnB 

iOaGCaaffiGQaGSQaaflaKaGBBGBBGCBGGBBGBBGDBGG 
aagSGKGOfflQaGGBQBQQWaBBBBGBaaaGBBBBGBGaGG 
GSGfflGQBaBaaBCBGGBGKGBOBBBGGaBCBOBBBCiGaBG 
GSGGaGllGafflQBaGBaBGGaBBBCBDBaaQBBBnBGaGGa 
□GSSafflQQBGffinGaGaGGMGBGBBBBGaaGBGBBBBGGaQB 
BaBGGBGffiDGaGfflQGBGBaGBBGBBaGBGGBBUBBGGBGD 
BaCBaBaGBGBaoaGBGGBGBBBBGBGaGaBBBBGBGaQa 
QaDBGGfflasaDBQBaafflaaaBGBBBGGGBGBGBBBGOaBO 
GaaOaGaCDSQBGGaGaGGfilBBBaBGBGGGBBBGBDBGQD 
aGBGMIGQMaBGG*aaGGaaaGBBBBGGGGBGBBBBGaOaB 
fflaSaGfflGBGGS;afflaGS)a;*iaGBBGBBaGBGGBBOBBGDBaa 
SacaQaDGffiGBGGSDfflGaanBBBBGBGGaaBBBBGBGGaa 
GaGSaaaGaGOSk'affiGGMGBGBaBHaGGCBGBGBBBGQGBQ 
GGGaaGGGGaaGaaGaaGGaGGGGGGGGllGaGGaGGGGOn 
QaaGGGGGGGGGGGGGGODaGGGaGaGGGGGGGGGaaQQC) 

»aGOGXGaaaxaGQGxooGaaanaGGGGGGQGaaaGa''"iUD 
GxaGaoxGaaGXGacGXGGGGGGQGGGGaaGaaaGGaGao 

OGXGGGGXaaaDXGGaGXaGaGGGaaGGGGaGaGGGQaGD 
QGGXaGQCXQaaGXGaGGXaOaGaGGDGaGGGGGDaGGGO 

QaLiaxaGaaxaGaGXGGGGXGaGGGaGaGGQGGaaGaGaD 
aaGaGGGGaGDcaGaaaaGGBGGGGGoaQGBGGaGQaaaa 
□GaaaGGGDGGGOGaGGGaaGBGDaGGaGGGBaGaanaGQ 
aDGGaaGGaGGGGGGaGGaGcaBaaGaaGGQGBGGGaGQa 
□aGGQaaGOGaaaGaaaGGGGGaBGGGGGGGGaBaGGGGa 

aDGGGGaGaGDaGGaGGaaGGGanBaGGGGGGOOBGaGGD 

aoGaaaGaaaQGGGaaaGGGaaaaGXGGGGaGGQGMQGOo 

DaDGDQaGGGaGGGaGaGGGaGGGaGXGGGGGGaGGKaGO 
DGGGGQGGGGGGaaDGGGOQaaaaaOGXGGaGGQDaQMDQ. 

aGGGacugGGQGGaGOGaGGnaaaGGGGXGnaaaaacGMa 
coGGaGGGaGGOGuGGGaaacGaaQaQaasDaGGGaQGoa. 

Fig.  1633. 


Fig.  1627  shows  a  panama  ground  and  4-leaf  broken 
twill  checking.  Fig.  1628  is  made  with  an  8-leaf  crepe 
ground  and  a  4-leaf  twill  plaiding,  while  Fig.  1626  is 
made  with  a  6-leaf  crepe  ground  checked  with  a  6-leaf 
twill  checking. 

Figs.  1629  to  1631  are  weaves  for  heavier  goods. 
Fig.  1629  has  a  double  plain  ground  and  rib  overcheck. 
When,  as  in  this  weave,  the  longitudinal  stripe  is  a 
filling  rib,  the  cross  stripe  is  made  with  a  warp  rib. 

In  Fig.  1630  the  ground  is  a  tricot  long,  the  check,. 
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a  4  up  4  down  rib.  At  the  intersection  of  the  stripes 
the  warp  rib  is  continued,  but  changed  to  3  up  3  down 
to  match  the  width  of  the  cross  stripe. 

In  Fig.  1631  the  ground  is  a  broken  4-leaf  twill  with 
back  filling.  The  overchecking  is  a  4-leaf  twill  with 
warp  threads  floating  under  the  cross  stripe  and  filling 
threads  floating  under  the  longitudinal  stripe. 

Fig.  1632  shows  a  pattern  in  which  a  4  up  2  down 
twill  alternates  with  a  2  up  4  down  twill  in  the  ground, 
the  stripe  being  formed  by  a  rib  weave,  which  is  sepa- 
rated from  the  ground  by  plain  threads  in  both  warp 
and  filling. 

At  Fig.  1633  the  overchecking  is  formed  by  alter- 
nate stripes  of  warp  and  filling  satin  weaves,  the  square 
at  the  intersection  of  these  stripes  being  a  checkerboard 
pattern. 

CHECKERBOARD  WEAVES 

Combination  weaves  for  checkerboard  patterns  are 
as  interesting  as  the  three  groups  that  have  been  de- 
scribed. A  sharp  breaking  of  the  weaves  with  each 
other  is  an  essential  feature.  This  is  easily  effected 
in  twills  and  satins  by  running  the  twills  of  the  warp 
and  filling  weaves  in  opposite  directions. 

In  drafting  satin  weaves  for  checkerboard  effects 
the  warp  stitcher  on  the  first  pick  of  each  square  should 
be  as  far  from  the  first  warp  thread  at  the  left  as  the 
warp  stitcher  on  the  last  pick  is  from  the  last  warp 
thread  at  the  right.  In  the  5-leaf  satin  checkerboard 
effect  at  Fig.  1635,  the  first  pick  of  the  filling  satin  is 
stitched  on  the  third  warp  thread  counting  from  left 
to  right,  while  the  last  pick  is  stitched  on  the  third 
warp  thread  counting  from  right  to  left.  By  this 
arrangement  each  square  of  the  same  weave  begins 
and  ends  in  such  a  way  that  a  perfect  break  is  obtained 
between  the  warp  and  filling  weaves. 

Following  is  the  order  to  be  followed  for  5-,  6-,  and 
8-leaf  satin  checkerboard  effects : 
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5-  leaf  satin,  4,  1,  3,  5,  2. 

6-  leaf  satin,  2,  6,  4,  1,  3,  5. 
8-leaf  satin,  6,  1,  4,  7,  2,  5,  8,  3. 


Fig.  1634. 

■□■■■aBBaDBaaoaoaoBanoaa 

■■■□■■■□■■■aaoDDaaaoBaaa 
cmmmomumammuaoamoaamaaau 
■□^■■□■■■□■■□□■□□□■□□□■g 
■■□■■■I  mmmamauaaamaoamDD 

BOBBaaBBBDBBaaBDDaBaDGBa 
BBDBBaaaBBaBDBQODBDDaBGa 

BBBaBBBaBBBaBDaOBoaoBaoa 
OGGBDaaBaaoBCBBBDaaBnBBB 
□□BaaDBGGaBaBGaaBGBaaaBB 

OBaGDBUGaBaGBBQBBBGBBBOB 
BGDaBaaDBaOaBaBDBBBGBBaG 

OGoaGaaBnGaBGaaaaaaaoaaa 
□□BGnaacaaaaaaBBaGaaBDaa 
aaacaaaaGaoGaaaaBBGaaaGB 

■GaGBOGOBaGGBBBGBBBnBBBG 
□□□BGGGBGGGBGBBBGBBBDBBB 
GGBGaGBaaGBGBGBBBaBBflGBB 
OBDGQBGGaBQGBBGBBBaBBBGB 
■GOaaGGGBGGaBBBGBBBGBBBO 


Fig.  1635. 
aaBGBaaaGBBaaGBGBGGnGBOGaGBGGa 

GBBBBGBBBBGBBBBGGDGBGaGGBGUGGB 
BBGBBBBGaBBBUBBGGBGGGGBGOGGBGa 
BBBBOBBaBGBBBBGBGGGGBaGGQBGGaG 
BGBBBaaBflaBGBBBGGGBGGGQaGaGaBa 
BBBGBaBBGBBBBGaGaaOaGBGpGUaGaa 

nBaaBGBaBBGBaaaGGGGaaGaQaGaGGB 
BBGaaaaGBBaBGaaaaaaGaoaGGGGBGa 
BBBa'aaBBGaaaaGaaGGGaGGGGBUGGn 

BGBBBBaaflBBGBaBGOGBGGGGBGGGOBa 
aBBOBBBBoSBBBGaGBGGGGBaaGGBGGQ 
"anBGBBBBGBBBBGGOGBGUaaaOnaGB 
BBOaBBBDBBBBGBaaGBGGGaaGDGGaGG 
BBBflUBBBBGBBBBaBGaaGBGGGGBGGag 
BGBBBBDflBBBaBBBGGGBGGGaBnGaaBa 
QBaGQGBDuaaBaGGBBBGBBBBQBBBBaB 
□QaaBGaQaBaaGaBGBBBBaBBBBOBBBB 
DaBaDQGBGaaaBGaBBGBBBBGBBBjaBB 
BGaaDBGaGGBaaGGBBBBQBBBBGBBBBO 
QOaBaGGGBGGQGBGBUBBBBgBBBBnBBB 
OBOGGGBGOGGBCCGBBBGBBBBgBBBBGB 
OaGGBaaaGBGGGGBaBBBBaBBBBgBBBB 
QGBaGGaBaaaGBagBBgBBBBCBBBBGBB 
BGGGGBaaGGBGaggBBBBgBBBBGBBBBn 
□GQBQGGaBOGDnBgBaBBBBgBBBBLjBBB 
□BGGGGBGaGGBGDOBBBGBBBBgBBBBGB 
GGGnBaGaaBCGaDBaBBBBCBBBBaBBBB 
OaBaaQaBGGQGBGDBBaBBBBgBBBBgBB 
BDaQGBaaQGBQGOGBBBBGBBBBgBBBBa 
"GDBDaaUBaGaOBGBGBBBBGBBBBaBB* 


■BBBBGBBBBBBBaBBGGBQDaGODGBGGGaa 
CBBBBBBBGBBBBBBBGGGDGGGBGGGGCgaa 

BaBGBaaaaaBaBBBaGGGGBaaGaGGGaaGG 

■BBBBBGBaBBBBBGBGBGGDaGGGBGaOaGa 
BGBBaaBaaGBBBBaaGGGGGGBGaGGGGGBa 

aaaaGBBBBaaaGaaaGGGBaGGGGGGBgGaa 

BBBBBBBGBBBBBBBGBGGGnGGGBGGGGOGG 
BBGBBBBBBBaBBBBBGGGGGBGaGGGGGBaG 
BBBBBGBBBBBBBaBBGGaGOOGGGGBGGGaa 
GBBBBBBBCiBBBBBBBGGGQGOaBgQGGGuGB 
■aBGBBBBBBBGBBBBGGGGBGGGUGnGBGQG 

BBBBaaGBaaBaaaaaDBaGGGGaaaGGGaGG 

BDBBBBflBBOBBBBBBGaGQGaBGGGaGGGBa 
■BBBGBBBBBBBGBBBGGGBGGGGGGGBGGGG 
BBBBBBBOBBBBBBBGBGGaGOGGBGGQaGGa 
BBGBBBBBBBGBBBBBGDGGGBaanDGDaBGG 
GGBDGGacranBGaGaaBBBBBQBBBBBBBGBB 
□GGGGGGBGaGGaGQBGBBBBBBBGBBBBBBB 
DGGGBGGaGDaGBGDGBBBGBBBBBBBGBBBB 
□BGGGGGOGBGGaOGGBBBBBBGBBHflBBBGB 
GGGaGGBGGGaDGGBGBGBBBBBBBGBBBBBB 
GGOBOGGGGaaBGGGGBBBBGBBBBBaBGBBB 

BOGOGGGOaaaGnaGGaaBaBBaGaaaaBBaa 

aaGGGBGGGGGGGBGGBBGBBBBBBBGaBBBB 
OQBGGGGGGGBGGGGGaBBBBGaaBBaaBGBB 

oGGGGGGBaaDGGGGaGBaiBflBBGaaaaaaa 

OGGGaGGGGGGGaGGGaaBGaBBaaBaGBBBB 

GaGCGGGGcaaaGaGGBBBaBBQBaaaaaaGB 
□OGGGGaGGGGGGGaGaGaaaaaaaciaaaaaa 
□aaBGaGGGGGaGGGDaaaBGaaaaaaaGaaB 

BDGGGGGGaaGQGGGGaaaBBaBGBaaaaBBG 

GDGGGBGGGacaGBaGBaoBaaBaBaaaBaaa 

Fig.  1636. 


DDasGDOSoaDaDODBaBaaaaDaaaGBBBaa 

ffiSGfflffifflasffiSGfflfflffiaBDaGBGaGBaaGBGaGB 

□SBGDaasaGGWDaGBaGaBBBgBBBGBBBgBBB 

DSffiaaiiiiBGffiBiiafflBsaBCDOBGggBgggBga 

□GSGGaaGQCHaaaiSaBBBQBBBDBBBgBBBg 

saiiaaasiiaiQsiBfflCfflfflaGaaBaaaBQaDBUGGBG 

ffiGDGBaaOaiaDnffiGGGBaBBBGBBBgBBBgBB 

BGaiaiiGHffifflaaaiffiQisiaBaGaBaGGBGGaBaQa 

GGQBQGaSaDDaaGCaSBBGBBBGBBBGBBBGB 

HBGBIffiBGBBBOffilf  ffiGBGaGBGGGBGQGBGaQB 
aSQGGBaaGBaaaBpaGBBBGBBBgBBBgBBB 
GBBSGBIlBGaSiaaaiiBOBDQGBaGaBGGGBDp 
GQBGaaBDGGllGGQaiGBBBaBBBaBBBaBBBa 

ffifflBGffisasGffisifflaiiHaaGaBnGaBaGaBCGGBa 

BGGaaaaGfflGGGWaCaBGBBBGBBBaBBBGBB 

fflGBaBGaaffiQaSfflGfflBBGGDBGGGBGQaBaaG 
BBGBBBaBBBQBBBGBGGOaGGGaGGGBGaGB 
GGOBGGGBDGGBaaaBffiBGBBBaaffiBGHffiMDa 
GBBBGBBBGBBBGBBBGrtlGGGffiGGQBGGGfflGa 

GBaaaBacaBGGGBQGGissacafflBGBa  waaas 

BBBCBBBGBBBGBBBGGGaDGaaGnGBGGGBG 

GGBQaGBOGOBQGGBGaBaGffiMaDSBSGaaBD 
BGBBaGBBBGBBBGBBaaGGBOaGaGGGBaGa 

BaGDaaGaaQaaaGGGfflaBBfflaBBaGaiffiBafflB 
aaGBBaaBaaaBBBGaGGaaeGGaiiGGGaGoaw 

aGGBGGGBaaciBaaGBaBGfflsaoBBaGSBBGa 

GBBBGBBaGBBBGBBBCBGaGaGGaanGGaGG 

GBQUGBGGGBGaGBGaGaaBGBaBGBBBGMBB 
BBBGBBBGBBBGBBBGGGBaGQBGaGaaGGaG 

nGBaaaBuGGBGDOBaBBBOffiffiSGBaBaffiBao 

BGBBBGBBBGBBBGBBBGGaaGGaBGGGaaGQ 

BCGGBaaGBQaaBQGOBQafflaaBaMQBBfflGBffl, 

Fig.  1637. 


With  the  5-leaf  satin  the  warp  stitcher  (4)  on  the 
first  pick  is  as  far  to  the  right  of  the  first  thread  as 
the  warp  stitcher  (2)  on  the  last  pick  is  to  the  left  of 
the  last  thread. 

With  the  6-leaf  satin  the  warp  stitcher  (2)  on  the 
first  pick  is  as  far  to  the  right  of  the  first  thread  as 
the  warp  stitcher  (5)  on  the  last  pick  is  to  the  left  of 
the  last  thread. 

With  the  8-leaf  satin  the  warp  stitcher  (6)  on  the 
first  pick  is  as  far  to  the  right  of  the  first  thread  as  the 
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warp  stitcher  (3)  on  the  last  pick  is  to  the  left  of  the 
last  thread. 

Fig.  1634  shows  12  threads  of  a  4-leaf  filling  twill 
alternating  with  12  threads  of  a  4-leaf  warp  twill. 

Fig.  1635  shows  15  threads  of  a  5-leaf  warp  satin 
alternating  with  15  threads  of  a  5-leaf  warp  twill. 


Fig.  1638. 

GaafGaGsoaaKoaaaeaDaHBDaaBaBaBaaa 

offisHDaffiBaffisaaaiffiiiacaDQDBDOGaaGDaa 
□nDDasDaagaaasaDBaaDBaaaaaaaBBaD 

ffiBaBBffiDHSBQBfflHaffiBGDDBaDGBDDDBDDO 
GGGSGaGSGGGaHGaGasaGBBaaBBBaaBaGBB 
GBBHaiSffiBG»afflGffllSaGGBGGaBaDaBDaaBG 
aSGGGSGGGIlGGGSGaBBBOBBBGBBBOaaaO 

sffiQsiaiiicsaiffiasiiffiGsaaGGBGGaBGaGBaaD 

GGGBGGOaGGGlIGGGLiiaQBBBOBBBQBBaaaB 

GfflaffloffliiiiGBBiiGfflaifflGGBaaaBDGaBaaaBG 
GnaGGBGaGieGGGBGGBaaGBBBGBaBaaaaa 

BMaftBaGBBMaBafflaffiBGOGBQGCBGGGBaaQ 
GGGBGGGBGGGHGGGSIBGBaBDBBaGBBaGaa 

nBBiaaBBGBBSGfflBaGGaGGaaaGGBGaQBQ 

aaGaGaGaGBGGGBaGaaBaaBBGaBBGBaaa 

(♦aGBSBGHBffiaaBBOBaGaGaaGQBGGGaaGn 
aGaBBGaaaGaaaGaaGaGBaaaBGGGffiGGGM 

OCiBGQaBGGDBQGGBGGaiBBGBffiBGSfflBGBBB 
BBBaBBBGBBBGBBBGaBGaaMaaGBGGaBOa 
BDGaBGGGBGDGBaGaffiBGBBBaBBfflGffiBHOM 
iGBBBGBBBGBBBUBBGGGBGGGSGGGBQGGB 
Lj'IlBuGGBDGGBGGGBaaaiBfflafflfflBGBBBGaBffi 
BBBGBBBGBBBQBBBQQSGGGffltlGGIlQGamGC) 
BGaGBGQGBGaGBGaaBaaBBSGIlLliaGWBBGIS 
BGBBBGBBBGBBBGBBGaGBaaafflGGGaGaGW 
uOBaGDBGGGBGGGBaGS'BBQBBBaasaBOMBft 
BBBGBBBGBBBaBBBQGffiGGGBaaGaGGaSiGG 
BujGQBQQQBpaaBODQBBnBaBaBBBaBBBGaB 
BGBBBGBBBaBBBGBBGGGBGGGBGGGBGGGIl) 
GCBQGGBGQGBGaQBGGfflaaaBBfflGBBBGBBB 
BBB[3BBBOBBaGBBBCGBaQGaGaaaaaGBGQ 
BGGOBOaGBaGGBGGG^JlDBMSaaaaaBBBGffl 


Fig.  1639. 


□□□BGGaBQGOBGGGBaGBaBGBBBGBBBGBa 

DaOBaBaBGBGBBSBffiOGaGBDBQaGGGBGBa 
GaGGaBaGGaaaGBGGBBBGBBBGBBBGBBBG 
GBGBBBBBGBGBBBBBGGDGBaBGGGGGBGBa 
OGaBGGGBQGGBGGGBBGBBBGBBBGBBBGBB 
BBBBGBGBaBBBQaGBBGBOaGGGBGBaGGaQ 
aBGGQaGGGBGGGBGGBBBGBBBaBBBGBBBG 
BBBaaBGBBBBBGBGBBQBGGOGGBGBGaGOG 
GnGBGGGBGGaBaaGBBaBBBGBaBGaBBGBB 
GBGBBBBaGBGBBBBBOGGGaaaaGGGaaGBg 
aaUGGHGGOBGGaBaGBBaGaBaGaaBGBBBD 
GBGaBBBBGaanBBBBGGGGaGBGDGGGBGBG 
GOGBGGGaGGGaaGGBBGBBBOBBBOBBBGBB 
BaBBaBGaBBBaGBGBBGBaGaaGBGBaGGGa 
GaGGGBGaGBaaGaGGBBaGBBBGBBBGBaBQ 
BBBffiGBGBBaafflGBGBBOaaGGGGBGBGGGGD 
BGBBBGBBBaBBBGBBDGGaGGGBGGOBGGGB 

OGGGBGBGaGaGBGBGaBGBBBaBaaaaieaaiB 
BaaGaaaoBBaGaaaGGBGaGBaGaBQQGBGD 

GGGGanBGQGGGBGBGGBGaBSBBGBGBBBBS 
BaaaBGaaiGBBBGBBGGaBOGGBOGGaGGaB 
BOBGGGGGBGBGGGGGSBBBGBGBBBBBGaafl 
BBBGBBBGBBBGBBBGGBaaGBGGGBGGGBGG 

flUBGGGGGBGBGGGGGSBBBGBGaBBBaGaGa 

BaBBBGaaaGaaaaaaGGGnGGGBGaQBGGaB 

nGGGBOBGGGaGBGBGGBGBBBBBGBGBBnBB 
BBBQBBBGBBBOflBBaaaGGGBGGGBGGGaGG 
CiGGnBGBGGGGGBGBGGBOBBBBBDBQBBBBB 
BgBBBGBBBnBBBGBBGGGBGGGBOGOBGGOjS 

BuBaGGGGBGBGGGGGBBBBGBGBBBBBGBGB 
BBBGBBBGBBBGBBBGGaOGGBGGGBGGGnGG 

BGBaGGQaBOBaGGQGBBllBOMQfflBffiBSGaQffi 


GBGOGGGBGabGGGGBaBBDBGBBBBBCBGBB 

BHGBGBBBOSaaBGaBaBGaGGnaGBaaGGOBD 
GGGQGBGBDGgaGBGaBaBGBBaBBGBGBBBB 
GBGBBBBaaBQBBBffiBGOGQBaBDGGQaBGBQ 
GGGnGaGGGGGaGaGDBGBBBBBGBGBBiBBG 
GBBHiBGBQBBBBftGaQGBaBDGGaGBaBGGG 
GBGBGGGGaBGaaGGGBBBBBaBaBBBBaGBG 
BmBSGBOffiKSffiBGBQBBGBDaaGaBGBDGGGa 
GBGaGGGBaaOGGGGaBBBUBGBBBBBCBGaa 

ffiMGBGaffiBffiBGaGBaffiBaGaaaaaBGQanGBG 

aGaQGBGBGGOGGBGBiGBOBBBBBGBCBBBB 

GSGaBaBBaBQSBBBaoQGaBaBaaQDaacBn 

CIGGWGBGGGGaBGBGGBCBBBaaGBGBBBBBa 

GNsiiaBaGBnBaaBaDBaaBaBaGaaoBaBOGQ 

□nOHaGGGGaGaGGGOaaBBaOaGBBBBaGBG 

asiSHaBGBBaBaGBaBBDBOGGQaaG«GGaac 

BBBGBaBBBBBGBGBBGSlQaGGaiiQaaLjQQGM- 

BgGaggBaBaGQGDBDfflBa*GBaa««GSGB*S 

BGBaBBBBBGBGBBBBaGGaaBGffiGQGGGBn* 

aGOGBnBGnaDGBGBaDBGBBBBBGBGBaMaB 

BgiaaiBGacBBBBBaGGGaiGBGaGaaBasiOQ 

"'='iaBaGGGGBCBGaGGSefflMBaGBGSBBB»a» 
BBBQBGBBBaBGBGGBGBDGGaOBGBaQQQ 

BaBGaanOBUBGGGGGBBBBGBGBffiBMBOioa 

BBBGaQBBBBBGBaaBa»GaGGGBa«oaGaai 

BgBQBBBBBaBGBBBBGaGaGSGMGGGaaBaB 

SRSSSaSRSSySSaSHR^^s^sMSDsaBBBBB 

BDBBBBBgBQBBBBBOaaGSaSGDaaOBGffiaG 
BBBBBgBQBBBBBGBGGSGBGGGGGBGBOGaO 

■OBGGGoaaGBGOOGGVwiaaBGBaBsiGaan 

Fig. 1640. 


GB 


gBaBGBBaGBSBGBBaaaaaaGaGBGaaaaaa 

aaaBQaQBGGGBGGQfflGgaaBOBBQQBGBQaB 
aBGeBnnGaBBGBBaGaBBBOaGGGBaflaBGGD 
GBGGGBIGQGaQaGBaGaGaDBBaGBaaaBBBa 
BGBBBGaBBGBBaGBBBGaiGGaaaaBBGGaG 

QQBggaHaGaBGQaBGGaBaBGSBaaSaBaSa 

aBBQBBBGBfflfflGBBBaBBBGBGGQBBBOBaaa 
SiGgGBGOaBGCGBGGaBGGGBBBaBGGGBBBa 
GBBSlGBB.«GWBBGBB«BGBBGGBPBQBBOaBG 

2SBi2SP«°^°*c)CGaacBuBaBiaGBQBGBB 

ffiSGaBBGaBBGBBaOftBBBDBCaUBBBQBGGG 
riSiQGGaaGQBGGaBGGBGQaBBBGBGQaBBBa 
BrjBaBGasrBGBBBaaBBGBBGGBOBGBBGGBD 

QGaaGaaaGGBUGGaGaaBGBCBBaaBGBQBB 

»MSIG*ai!liOSBBasaBaBBBDBGGOBBBGBQaa 
MGnGBGGGaQGBGGGBBQQGBBaaBGGGBBBG 

agaBQGaGaoaannBGGaBBGBaBGBBBGaBB 

UQBLiBGBBGGBaaGaBGGGBGOOBSQGaGaail 
BBaOBaGUBBBGBGGGBaGBBBGBeBaBBBOB 
BUGGBBBGBruaBBBGOBGGuBQUGBGQGaiDO 
■UBBggBOBQBBQaBaaGaBBuBBBaBBBGBB 
GDBCBgBBGGBGBaBBGGBGaOffiGGDBGGCBD 
■■■rBGGGBBBDBGGOBBBGBBBnBBaaaSISO 
BGGaBBBOBGGGBBBGaGGGBaaGBOaOBaaD 
agBBU'JBGBGaBUGBaGaBBGBaaOBBBanBB 
aGBGBQBBaOBGaaBBGGGBaGDBGaGSGaG* 
BBBGBOGuaBBGBGGGaBGBBaGBBBGBBBaB 
BGGGBBBGBQCGaaBaGBQCQBaDQBaGQBQQ 
BaBaGGaGBGBBGGBGBaBaBaBBBGBBaGaB 
ggBgBl^BBGGBGBQBBGUBGGOBQQGBGQGBO 
■■■GBaaGBBBGBGGGBBaGaaBGSBBGBflBQ 

■□ooaaaGaoaGBBBGBoaGnGGanGdaaoQg 

Fig.  1641. 


Fig.  1636  shows  16  threads  of  an  8-leaf  warp 
satin  alternating  with  16  threads  of  an  8-leaf  filling 
satin. 

For  bed  blankets  the  squares  are  frequently  made 
with  a  4-leaf  broken  twill  with  back  filling,  woven 
1  light  1  dark.  The  warp  is  often  made  of  cotton, 
the  filling  of  carded  woolen,  shoddy  or  silk  waste.  A 
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weave  for  this  class  of  goods  is  shown  at  Fig.  1637,  in 
which  the  face  and  back  picks  are  transposed  at  the 
beginning  and  end  of  every  square  of  16  threads. 

Checkerboard  patterns  for  heavy  wearing  apparel  are 
usually  made  with  a  regular  double  weave,  1  back  1 
face  in  both  warp  and  filling,  the  two  textures  alter- 
nating on  back  and  face  to  form  the  pattern.  The 
color  pattern  is  1  light  1  dark,  the  two  shades  alter- 
nating on  face  and  back. 

Four  examples  are  shown  at  Figs.  1638,  1639,  1640 
and  1641. 

Fig.  1638  shows  two  plain  weaves  transposed  in  a 
double  cloth  to  produce  a  checkerboard  effect. 

At  Fig.  1639  a  plain  weave  is  combined  with  a  2  up 
2  down  basket,  the  two  being  transposed  to  form  the 
squares.  The  drawing-in  draft  for  Fig.  1638  on  8 
shafts  is  1  to  4  four  times  and  5  to  8  four  times,  a  total 
of  32  threads. 

For  Fig.  1639  on  8  shafts  the  following  drawing-in 
draft  is  required :  1,  3,  1,  4,  2,  3,  2,  4  twice ;  5,  7,  5,  8, 
6,  7,  6,  8,  twice. 

Fig.  1640  consists  of  two  2  up  2  down  twill  weaves 
alternating  on  face  and  back. 

A  very  attractive  checkerboard  pattern  is  shown  at 
Fig.  1641  and  is  made  by  a  combination  of  a  cross 
tricot  with  a  tricot  long. 


BROCHE  FABRICS 


Under  this  head  are  included  cloths  in  which  special 
threads  are  introduced  in  warp  and  filling  to  decorate 
the  goods  without  forming  a  constituent  part  of  the 
fabric.  These  threads  are  brought  to  the  face  only 
at  isolated  spots,  being  otherwise 
hidden  from  view.  The  ground 
weave  and  color  predominate  on 
the  face  where  the  broche  effect 
does  not  appear. 

If  the  ground  and  broche  warp 
have  the  same  set,  they  must  be 
woven  1  ground,  1  broche,  or  2 
ground,  2  broche,  the  last-named 
order  being  usually  employed  with 
twill  and  satin  weaves.  If  the 
broche  warp  is  set  more  open,  1  broche  thread  alter- 
nates with  2  or  more  ground  threads. 

When  the  broche  figure  requires  several  adjacent 
threads  of  different  colors,  it  is  sometimes  necessary 
to  alternate  1  ground  with  2  to  6  broche  threads. 

The  set  of  the  ground  fabric  remains  uniform,  and 
the  broche  threads  are  introduced  as  extra  threads. 
For  example,  if  the  ground  fabric  is  set  75  threads  per 
inch  and  the  broche  and  ground  threads  are  woven 
1  broche  and  1  ground,  the  set  for  the  warp  where  the 
broche  effect  is  introduced  would  be  150  threads  per 
inch.  If  the  broche  threads  are  in  the  warp,  they  are 
drawn  in  the  reed  as  extra  threads. 

If  a  special  broche  attachment  is  used,  the  broche 
filling  threads  are  passed  over  only  the  spots  at  which 
they  are  to  appear  in  the  cloth.    The  cloth  is  woven 
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□  KDggDDJiDDlBBaKDQKDDKDnSB 
»gqKDB»DDlgaa55DnS5DBKDDKDa 

□SBaKaDHaaKDDKBDxaaKDaKQ 

»g"KDD8aDSCDrfKaBXnDXDD»Qa 
gKDDKaaxaDKBDKDaXDaKDDKB 
KgqXDQteDDSSDBXOaXDnXDDSQB 
DXDDJ<BDXaajSOa8DDK«D>SDaKO 
xgaXDBXODJjDDKDDBDBSeDDKQD 
aXQgKDDXBDKDDxnDKIDaXBQaSQ 

gxBaxDnxaDXDDXBGxnaxDDXD 
KgBXDGxaDXDDxoBxaaxDDxaa 

□□□□□□□□□□□□oDDDDaaaanDD 

□□□□□□□□□□□□□□□ODOaDDDDD 
n  n  n  n  ri  n  n  ri  n  n  n  rn  rn  r-1  ri  f-i  r-,  n  I -1  f-1 1^  n  m  n 


— ^i^i-Ji—j — >i.ji_j^'_Ji__:t_JLJi_jl^l_Jl_)LJLJLILJLJL 

ggGOQDOODDOBDaDDDaOCDDDfc 
DDpaOaDOBDDDDDDDDODQBDDD 

CDuaamoaoaaaaaDaamaoaaaa 

yDBDDDODDDODDDBDaDQDDQDD 

□agaxDanuDXDDDODXDoaaQXQ 
□□□xaaDaaxaDDDDxDaaDDxaa 
□xDDoaGxaDDDDxDDaDDXDaaa 

KODDQUXDDDaaXDaDQDXDaaDa 

Fig.  1642. 
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□■□■□■□■□■□□□■□□□■□□□■□□□■□□□■□■□■□■□■□■□■□■'-.'■□■□■□□□■□□□■□□□■□□□■□□□■ciacMGacBua 
■□■□■□■□■□□■□□□■□□□■□□□■□□□■□□■□■□■□■L«OHGaLwaBGaaaauuaaaGGaaauaDauHC'CjMr:'HUMaH0HD 

□  ■□■□■□■□■□□□■□□□■□□□■□□□■□□□■□■□■uBCBQBDBDBOBOBaHDaCBaOa«DDD«aaDaDDaBOHaHG»a«DB 

■□■□■□■□■GaMaDDaDaaHoaaaaaaHaaaaHaMaHGaGaGaaHGHOHaaMcaDHaGGaoccHooGHCDHDaGaaHGBG 
□■□■aaGBGaGDQaGGoaaoGMaaoHOGGaaHGaaaGHGHGBGaLiaGaGaaaaacGaaGGuHGGGBaGaHaHGauHGBGH 

■GBGIGaGHnGaGGGHGGGHGaDHGGGMGGHGaGaGaGaaaGBGMGaGHaaMGGaBaOGMDnGaGGGHGGHGaGMDaCHG 

□■GBaBaBaBaQDBGaG»GaaBaaGBaaDBGBaBG«CBDBaBaBG«G«aBDGaBGaaBaGnBaGa»aGG«aBDBGBGBGB 

BaBaBaBGBGGBaaOBaaGBOGaBGGOBaaBGBDBaBGBQBQBGBGBGBGaBGGQBDDGBGaGBDGGBGGBGBDBQBDBG 
aBGBGBGBGBGGQBaGGBGaaBGGGBGaaBGBGBOBGBaBGBGBGBGBaBGGQBGaaBGGGBQGGBGGGBaBaBGBGBGB 
■□BnBQBGBaGBacaBGGGBGGGBaGGBanBaBOBGBGaGBGBDBGBGBGGBGGaBGGGBGGGBGGaBGGBGBaBOBnBG 
□BaBaflOBaaGQGBGGaBOGGBGGGBaoGBGBGBaBGBaBQaGBGBGBGBGGGBaGaBXGDBGGGBGGGBGBGBGBGlGB 

BaBaBaBGBaGBaGGBGaGBOGaBGGaBGOBGaaBGaGBGBaBGBoaaBaaaGaGBxGXBXCGBGDaaaGBGBGBGBDaa 

□BaBaaGBaBGGaBGQGBGOGBGGCBOaaBaBCBGBGBGBGBGBGBaBGBGaGBaGXBieGXBXGGBGDaBGBGBEBGBGB 
■□■GBGBnBaGBaGGBOGQBGOGBaGGBaaBaBOBGBGBuBGBGBGBGBGaBGGXBGGXBXa^iBXGGBGGBGBGBDBaBG 
□BGBGBGBGBGGGBOaGBaGGBGGGBGGGBGBaBGBGBOBGBGBGBGBGBGGXBGGXBGGXBXGIKBXaGBGBaBGBGBLB 
■QBGBGBCBGGBGGaBGGGBGGOBGGaBGaBGBaBGBGBGBGBGBaBGBGXBXGXBGGXBaOXBXaXBXGBGBDBGBaBa 
□BOBaBGBDBGGGaGGGBGGGBGGCBGOaBGBGBCBGBGBGBaBaBGBGBXGXBXnXBGGXBGGXBXaXBGBaBGBaBbB 
BGBDBOBOBoaaGOGBaGaBGGaBGGaBaGBaBDBGBGBGBGBDBGBaBaGaXGXBXDXBGGXBQGXBGGBGBGBaBGBG 
□BGBGBGaGBaGaBaGGBGGGBGaGBaGGaOBGBaaGaGBGBDBGBaBaBUGGBXDXBXUXBGGXBGaGBOBQaaBOBGa 
BaBQBaaaBaGBUGaBGGGaQGUaGGGBGGBGaGBGBGBGBGBGBGaGBGGBGGaBXGXBKGXaGGaBGGBGBGBOBaBU 

aBaBGaGaGBGGGaGaaBaGGaaaaaaGGBaaGBGaGaaaGBaaQaGBGBGGDaGauaxGxaxGGBGGGaaaGaaaaaGa 

aGBaBDanBGGBGGaBGOGBGGGBGGaBGGaGaaBGaaBGaGBGBGBGBaQBGOGBaGGBXGGBGaGBOGaGBGBaBaBG 
□BOaQaGBGaGOGBaGGBaoaaGGGaaGGBGaQBaaGBaBGaGBGanBGBGDGBaGGBGGGBGGGBGGGBGBQBGBaBDB 

BaBGBGaaaGaBGaQBGaaaGDGBaaaBaaaGaGBaBGBQBDBcaGBGBaQBCiGaBGQGBDGGBaaGBGaBaaaBaaaBa 
□BGaGaGaaBGGGBGGGaanGaaGaaGGGBaBGBGBGBGaGaGBDaGaaBGnGBanaBGGaBGnGaGaaBGaaBGBCBna 

BaBGBGBaBOOBGGaBGGGBaGGBGGaBOGBGBaBGBGBGBGBGBGBOBGGBaGGBUGGBGOGBOnaBGGBGBGBaBOBa 
aBaBGBGBaBGaaBDaGBGaGBGGGBaGaBGBGBGBQBaBDBaBaBGBaBOaGBGGGBDOGBGGGBGGGBGBGBGBQBaB 
BDBGBaBGBaGBaGGBGGGBGGGBGGGBGGBGBGBGBGBDaGBGBGBGBGGBGGGBGaGBGGGBGGGBOGBGBDBaBGBU 
GBGBaBGBGBGaGBOGaBGUGBaaOBGGGBGBGBGBDBaBGBGBGBaBGBaGaBDGGBGGGBGGGBGGGBGBGBDBDBaB 
■□BGBGBGBGOBGGaBGGQBGGOBGOGBaGBaBCBGBaBaBaaOBGBDBGOBGGGBDaGBGGGBGGaBaGBGBGBOBGBU 
aBGBQBGaaaGGaaDDaBUGGaaGGaGGaBOBGaGBGBGBaBGBGBGBGBGGGBGCGBaGaBaGGBGaGBOBaBGBaaaB 
aGBGaGBGaaGaGGGaGGGBGOCBOGGBGGBGBaBGBaBGBGaGBGaaaGGBGGGaDUGBGGGBLIGGBGGBGBGBGBDBG 
□BaBGBGBGaGaGBOGGBGGGBGDaBaDGBGBGBaBGBaBGBGBaBGBgBaaQBGGGBGGGBGGGBaGGBDBaBGBGBua 
BGBOBnBGBaGBDDaBOGGBaaGaaCGBCDBaBQBnBQaUBGaDBGBGaaDBGGaBGGaBaGaBGaDBGGBGBGa3BQBL.l 
OBGBnaGBGaOGGBaGOBGGGaGGGaUGaBaBGBGBGBaBDBCaOBOBaBGGGaGGGBGGGBGGGBGGGBGar.BGBGaaB 
BGBGBGBaBOaBaGDBGGGBaGGBGGGBaGBGaUBGBGBGBGBGBGBGaGGBGGGBaGGBGGGBGGDBaGBGaGaGaGaG 
aBGaGaGBGBGDGBGGaBGGGBGaGBOGaBGBaBGBGBGaGBgaaBaaaBGGGBGOGaGGGBnGGBaaaBQBGBOaGaaa 
aGaGBDBGBGQaGaGBaaGBGGGBGGCBaGBaBGBaBaBGBaaUBGBaBGGBGGGBaGGBaGaBGGGBaGaGBGaQBDBa 
GBGBGBGBaaGGGaGGGBGQaBGGGBaaGBGBGBaBGBGBGBGBGBGBGBGaGBaaGBaGGBGGaBGGGBOBaaGBOBGB 

anBGanaQBQaaaoaaaGGBGaGBGaaBGQaaBGBGBGBGBGBGaGaGBGaBGGGBGGaBGGaBGGaBGGBCBaBQBaBa 

OBGBaaGBGBGGGBaGGBGGGBGGGBGaGBGBGBaBGflGBGaaBGBQBGBGGaBGGaaGaGBGGGBGGGaGBaBGBQBOa 
BGBGBGBGBGGBGGGBGaaBaGUBOGGBGGBaBaBGBGBGBGBaBDBGBGGBGGGBGnGBGGGBGGaBaOBGBGBGBGBa 
aBGBGBaBGBOGGBaaaBGOHBaGGBaGGBaBGBGBaBaBGBGBGBaBGBGGGBGGGBaGaBaGaBGGGaaBGBGBGBGB 
BGBGBGBaBGGBGQaaGQ8B8GBBGGaBGGBaBaaG«GBGBGBGaGaaBGGBGGGBGaaaGaaBCGGBGGaGaGBOBaBa 
GaGBGBGBGBaaGBDGBBBGHBHGGBGGGBaBaBGBaBOBGBGBGaGBGBaGOaGGGBGGGaGOGBGaaBGaaBGBOBGB 
■□BQBGBaBGGBGGHBHGKBHGGBHOGBCGBGBaBGBGBGBGBGBaBGBGGBGaGaGGGaGDOaGGOaGaBGaDBGBGBG 
OBCBGBGBGBGGMBHDHBKOGBHGOBiCGGBaBGBQBGBaBaBGBaaGBaBGGGBGGGBGGDBGGGBaGaBGBGBGBGBGB 
BGBGBGBGBGXBHGXBHGGBHGGBKaKBXGBGBGBGBaaaBGBGBaBGBGGBGaGBGGGBaaaBGGOBGGBaBGBGBaBa 
□BGaGaGBGBXGMBKGOBKGaBHaetBKuiCBaBGBDBGaaBGBGBGBGaGaQGGBGGGBGGGBGGaBaaGaDBQBGaUBGa 

BGBGBaaGBOGBxaaaxGGaKGKaxGKBaaaGaGaaaaaGaaaaaaaaBaGaaGGaGaGBGGDaaaGBGaBaBGaGBDBG 
GaGaGaGBGaGGaascGGaxGMBetGKaGGGaaBGaGaGaDaGaaaaaGaaaGGGaGUGaGDGaGGGaaGaaGaaaoaaaGa 
aGBOBoaGaGGBGQDBiiaxasGttaaGGaGGaGaaaGaGaGaGaGaGBaaGGaaGGaDGGBGGGaaaGaaGBGaGaGaDaG 

GBaBGBGBaaGGGBQGieBiiGMBGGGBGOaBOaaaGBGaGBaBGBaBGBUBGQOBGGGBGGGBGGGaGOGBGBOBaaGaGB 

BGBGBaaoaGGBGGaBGaeiaaGuaGGQaaGaoaaaGaaBGBGBGaaBGBGaBGaaaGaGaGaGaGGoaGQaGBaBGBaBG 

QBaHGaQBaBDGGHGaaHGGGHaaGHGGGHGHGBGaGBGHGaGHGHGHGaGGaMGGGMGGGaGGaaGGGaGaGaGHailGH 
■GHGHaaGBaaHQaUHGOGHGQGHUGGaGGBGHaaGHGBGaGBGMGHGMGGHaGGHOGGaaGGBaoaMQGHGaGHGHDMa 

LjBgBgBa«QHoaa«QaGBQGaBGaGBGGaBaBDBnBGHo«a«GBQBG«aBQGaBQaa«GaD«aGGBaGaBGHaBGBaBGB 

■GBaBaBaBGaBGGaBGGaBGaaBGaGHQaBGBG«aBaBaBG«GBG«aHGG«aGaBGGGBGaG«QaGBDaBOBG»aBaBa 
gMaaGBaaGaGGGBaGGMaaGHOGQBaaGaGBaaGHGBGBGaGBGiGBGaGGGBQGGBGGaMGaGBGGGBGaGBGHGaGB 

aaBGBaaaBOGaDGaBGGUBGQGBGGGGGaaGaDaGBGaaBGaaBQaaaaDaGGaaGGGaaGGBGaaaGGBGaGBGBGBO 

GBGBGBaBGBGGGBGaGBaDGBGGGBGGGBGBGBGBGBaBGaGBaBCBGBGGOBGaGBGGGBaaGBGGaBGBaBGBGBag 

iDBGBaaGaGaBGGaBGGGBnGaBGGGaGGaGaaBGaGaGBGaaBGaGBGaaaaGBGGGaGaGaaGGBOGBaBaaGaaaa 

laBGnGBaaGBGaGBQDGBGaGBGBaBaBGBGBGBaBaBaBaBaQDBaGGBGGGBQaGBaaaBGBGBGBGBGB 
 „  IQBOfflOBQBC:  

Fig.  1643. 


BDOl  

□GBBGOGBBOaBBGOai.  

□BBaGBBBaGBBGaGBflGaBaBaOBBUa 
BBGaBBGaaBBGCQBBGgBBBGDBBgga 

■UGBBGGoaBGaaGBuaBaGsoBBaalG 
□GaBGGaBBoaBBXGOBaGOiaaaoaBa9« 
□aaQGBaaGGBaaxaaaaGaGaGaBaG)« 

BBGGaanLIGaBGaXBBGGBBGGGBBGnM 
BGGBBGaGBBGGBGBGGBflaaaBBGGBG 
OGBBGGGBBGGBBXGGBBGaaflBGGBBK 
□BBaGflgBGGBBGXGBBGGBaiBGGBluX 
■  BGGBBGGGBBGGXBBGGBBGOGBBGGSC 
BGGBBGaaBBGGBGBGGBBGGGBBGGBG 
□GBBaUGBBGGBBXGGBBGGGBBGGBBG 
aBBaaBGBGGBBGKGBBaGBBBaGBBGa 
■■OnBBKaGBBDDHBBDGBBGGGBBaGa 
BaGBBGSaBBGGBGBGGBBGGGBBaGBB 
□aBBaGXBaaOBBKaaBBGGGBBGGBBO 
DaBGGBGaaGBaaBGBBGDanaaGBBGG 

aaoGaai^GGaaGaaiaaaGBaGaGaaaGG 
BGDaaoxGBBGaBGaaGBaaGGBaaGBB 
□GaaaoxaBGaaBaGaaBaQGBBGGBBa 
GaaanBGBDGBaaGOaBQGaaaGaaaGG 
BaaaaaxGGBBGGGBBGGBaxGaaaGGG 
BaGaaoxaaaGDBBaaGBBGteGBBGaBGi 
GGaaGaKaaGGBaGGGBBOGKaaaaBBG 
xBBDGaaBGGBaaGaBBGOBGaaaaaGa 
■aGGaateoGBaGGoaaoGaBxaDaaaGG 
aGGaaGxnBBGaaiBaGGaBGKaBBOGaG 
aGaBGGxaBaoaaoGaaaaGXBiGGBBia 

OBBGGBQBGaBBGaGBaaaBGaGGBBaH 
■BGGBaGGaBaGDGaagOBBigGGBBGaK 

QGLIGGaaDGaDQaaQGOGGGOGGGaaGG 

aaGaaoGGGaGGaaaoaGGGGaaGGnGa 
GGGGGaGoaaGGaanaaGQaGGGGGGGa 

aGGaGGQQGGGaaaOODaGQGGGGDGGa 

oaGiiQQGDBaaaiiDaaGBaGaGiaGaGBiG 

QOaiDDODllGUQIlOauaoiQGGGBGaGIlGG 

OBiODCiioaoDaGDaGniaQaBGGOGiiaGQ 

■HCDCaQDDOllQQGGBOanEiGGGGillGGGa 

oaaaaoaaGaoQaaaoGaGQGGaGGQQ^ 
•oaDaBaGaaoauaaGGDGaaosQGQaGGa 

OGGGGQGDDGaDDHGGaGDQGGGGGDaa 

DaGaaGxaQQOQDaQGDOQGDaaDaaGa 


KaDBD8BDBHDQBaD90DD»aaSiaK»a»(BQDXaGXGGKGaS]aGRDaKGa 
KHHaHQBBBKBaNRKBSaxSBKSGXHXKXGXKXXXGXXKXXGXgiNKXG 
attaGHDaBDDBDaKDaBOaSOaKGQBGGHaaKaaigGGSeGGHaGXGQXQ 
HHHaHHBBBDBMBBNaHHNHMaBRBtiXaKBXXNiaKiiXKHDKXXXXGXX 
□XRgi|MOBBBBHBBXaXMaHHaKXGi(MOBgiaXKaBKDHKBB:«BBXaX9C 

□QHaaBDOKBaBBQKDajtoaKGaKaGKaassGGXGaxDatsKQxxGxaDx 

□KKKKBGBBXBROKKKMXGBMMKxaxXKXXGXBIHKKGXXXXXGXXXXX 
□XBaBnQKDQKDDXQaKaaKGaKCaxGGXGaxaGXGGKaGKQDXQGXG 
BKGBRBXBOHKfOCXGKXKXXGKXXKXGXXXXXGBSXXXBGXXXXXGXXX 
BKaKMGKBGKMOXXUKBBxaaKXGiCXGXXGXieaxaBXBaxxCXXGXKG 

XGGXGGHGDHaQIOOOBQXSaXXOQXGGXGGSeGGBGXXGSOXGaXGaxaG 
XXXBXGMHHBBGMXXKXGXXXXXGMXXXXGXXXXXGXXXXXGXXXXXG 
□XDQXaaXQOBaQXaGXOOXaQXGQXGGXGGXGGXGGXGGXQGXaGXG 
XXXDKXXKXGXNBKXQXKXKXGXRKXXGKXXXXGXXXXXGXXXXXGXX 

BaxGXXGKxagHOxisoKXGxxGxxoxxBaxaBXGxxGxxoxxGxxaax 

XGXDGXnQXaDXGGXGOXGaxaGXGGKXGXXaxGGXOaXGGXGGXXax 
□XXXXXGSXXBBOKRXKXGNgBXXGKXXXXGXXKXXGXXXXXaxXKKX 

GXGDXGGxaaxnGRaaxDDBaoxaDxaGXGOxaDxaaxGGXQGXGuxG 

XXGXXXXXGXBXXXGXBXRBGBXXXXGXXXKXaKXXXXGKXKXXGXKX 
XXGXXGXXGBBaXBBXXGXBGRXGXXGXXGXXGXXGXXGaaaxaaxxa 

XGGxaGXOQKDXXDKXDOXDaXGaXGGXGGXGGXOGXOGXaxXGXXaG 
XXXXXaXXXXXaXXXXBGHXXXKGXXXXXGXKXXXGXXXXXGXXXXXn 

□xGaxGQxcGBGaxDaxDaBGGKaGxaoxGGxaGxaaxGGxaGXQDxa 

XXXGXXXXBGBXBXXQXiaRXXaXKXXXaXRXXKGXXXXXGXXXKXGXX 
□XKBaXBBBaXBGXXGXXaRHBBXBaXGBXGXXaXXGXXaxXGXXGXX 

GGXBQXBDBaaKDDBGDXaaXXGKXaXQriXQaXGaXGaXQQXGGXaGX 
aXHBXXaXXXBBOXBXXXaXBXXXGXXXXXGXXXXXGXXXXXGXXXXM 
□XDDBaaKOaBGGXDQXQGXaaXDGXQnXGaXGGXGGXGQXaGXGaxQ 
XXGXXXKHGMXBXBGXXXXXGXXXXKGXXXXXGXXXXXGXXXKXGXXX 

xaaBXGXxoxBQKXGXXGXXGxxGxxGxaaxaaxxGxxaxxGxxoxaa 

XQXXGGXQDXanXGGXQQXaGXGDXQQXOXXGXXGQXQGXGaxaaxaX 
XXXXBGXXXXXGXXXXXGXKKXXGXXXXXGXXXXXnXXXXXGXXXXXG 
GXGDXGQXaGBQaXDGXGGXGaXDQXGGKQGXaGXDGXaaxOGXGaxa 
XXXGXXXXXGXXXXXCXXXKXGXXXXXGXXXXXGXXXXXGXXXKXGXH 

□KXGXKGKXGSxaxxBaxBaxGxxGxxGXKGXxaaxaaxGXXGKxaxx 

GaXDaXGGXQOXGGXXaXXGXaaxGQXGaXGGXXGXXQXQGXSGKDGX 
□XXXKXGXXXXXGXXXXXGXXXXXGXXXXXGXXXXXGXXXXXOXXXKX 
GXGGXGGXGaxGaXGGXGaxOGXGaxQGXDGXDaXGOXGDXOaxGaxa 
XXGXXXXXGXXXXXGXXXXXGXXXXXGXXXXXGXXXXXGXXXXXGXXX 

xxGxaaxaaxsaxxaxxGxxaxBaxaaxxGxxGXXGxxGxxGxxGxxa 


Fig.  1644. 


Fig.  1645. 
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with  the  face  down.  The  effect  threads  are  usually 
stitched  tighter  at  the  edge  of  the  spot  in  order  to  in- 
crease the  durability  of  this  part  of  the  design. 

In  many  cases  the  effect  threads  float  loosely  on  the 
back  side  of  the  cloth  when  not  shown  on  the  face. 
These  loose  threads  are  often  cut  from  the  back  of 
very  thin  fabrics,  otherwise  the  color  of  the  effect  yarn 
would  show  on  the  face. 

In  medium  and  heavy  cloths  the  broche  threads  are 
stitched  occasionally  during  the  float  on  the  back  from 
one  spot  where  they  show  on  the  face  to  another. 


■□■■■□■■■□■■■CBBflaHaaBBBgilsagiiS 

DODBODDBaODBaaaBaOOBDOuBDgDJIQDDJ 
■■□■■■□■■■□■■■□■■■□■■■□■■■□■■"^B 

amaoDuaaamaoamaoouoaauaaomaciamoa 
□■■■□■■■□■■■□■■■□■■■□■■■□■■■g"!" 

QDBaDDBDDDBDOQHaDDBDDOBaODBDDgjD 

■■■□■■■□■■■□■■■CHBaB9i!»:9«BBBaBaBa 

BDDDBOaDBQUDBDODBDCOBBDBBDnDBQDg 
aDBBBaBaBaBBBaBBB3B$«EX>«aXXii<BBaOBI| 

□nDBaDDaaDDBDDGBDDaaaBaaBDUBagnB 
aBaaaBaaaaaaaBaBBaaBaxxxBaaaBaaa 

OBDaQBaDCaDDGBaaaaDDDaDBDBODDBDa 
□BBBDBBaaaBBDBBBaBBBDBBBGaBBOBBB 

□■BSnDBDaoaaDaagDDBaanaaaaBDDDBD 
■■■□BaaoaaacaaaaaaaDBaaDaaaaaBaq 

■GBBBGBBBOBBBGBBBaBBBGBaBGBBBDBB 

aQQBaaOBGQaBaQDBDGDBDmBaGgBgQGB 
BBaBBBGBBBGBBBGBBBaBBBDBBBOBBBGB 

DBGQaBDanBnaGBDGaBcgpBggQBDgoBQa 

□■■BGBBBOBBBnBBBGBBBDBBBaBBBOBBB 

DDBaaDBaQQBGGDBCGGBCDCBQnaBGQgBCl 
BBBGBXKyBBBOBBBaBBBaBBaGBBBDBBBG 
BaGaBBGBBQDQBaGGBaaGBaaOBGDGBgDg 
SaayKSBSXXBBBCBBBGBBBGBBBGBBBGBB 

aQaBBBQBBoaBaciaaggGBDgsBggaBGGGB 

BBGBBXKHBBGBBBGBBBDBBBGBBBCaBBGB 

oBDaaBaBQBGaaBaaoBGaGBDDGBaGaBQD 

OBBBaaBBGBBBGBBBGBBBaBflBGBBBGBBa 

acBaaoBaaaBGQDBGGGBgggaqggBQgDBD 

■■■□■aBOBBBGBBBGBBBGBBBGBBBGBBBD 

.SaQaBSDaBQaOBSaQBDDQBPGGBQGOBaaD 

Fig.  1646. 


■QBBBaBBBGBBBGBBBGBBBGBBBGBBBGBB 

□aBGaQBGaGBaaGBaGCBaassBGGGBGaGBa 

BBBGBBBGBBBGBBBGBBBGBXBGBBBGBBBO 

BGnaBGGGBaaaBGGCBaGGBKaKBGGaBGDa 
BGBaBaBBBGflBBGBBBGBBBGBXBGBBaGBB 

aaBGaoaaGGBDCGB'jaGBGaGaKaBBDGaaG 

BBBaaBSmBBGBBBGBBBGBBBGBKBGBBaU 

aaaGaGGaBaaaaGGaaGaaBGGssaiiaGBoaG 

BGBflBGBBBGBBBGBBBGBBBGBKBaBBBGBB 

□GBGGGBGGGBQGDBGGGBaaKBKGGBGGGBG 
BBBGBBBGBBBGBBBGBBBGBKBGBBBGBBBa 
BQGCBGGnBGGGBaGDBGGGBJiGGBGaaBOaa 
BGBBBGBBBGBBBGBBBGBBBGBBBDBBBGBB 
GaBGaaBGGGBGGGBGGGBGGGBaGGBDGaBO 
BBBUBBBGBBBCBBBGBBBOBBBGBBBGBBBG 
BGDaBGUGBaaaBaGGBGOGBGaGBaGGBaGG 


IGI 


IGI 


CQBGQKBaGGBGGGBaGDBaaOBGGQBGGGBG 
BBBnBSCBGBBBGaBBGBBBGBBBOBBBGBBBa 

BGGGaKGXBGGaBGnGBDQCaaaGBaGGBGaa 

BOBBBGBKaGaaaGaaBGaaaGaBBGaaBGBB 

DGBCGGBKGKBaaGBGGQBGGGBGGGBGGaBa 
BBBGBBBGBXaGBBBGBBBGBBaBClISaBtTBaBa 

BGGaacaKBSODQGGaCaGQQBGGGaGGGBGaa 

BGaaaoaxaGaBBaBBBGBBBoaaaQBBBGaB 

DGBaaXBXGaBaGGBGGOBGQGBQaOBaQGBa 
BBBGBKBGBBBGBBBaBaBGBBBGBBaGBBBG 

aGGGBXGGBaGGBGOGBGGCBDDaaaGOZaaG 
BDBBBGBBBGBBBGBBBGBBBGBBBGBBBGBB 

nQBGaaBGaaBOaGBOGGBODGBGGaBaGGBCL-, 


Fig.  1647. 


These  stitchers  are  inserted  in  such  a  way  that  the 
broche  thread  will  not  be  visible  on  the  face. 

In  double  fabrics  the  broche  thread  is  preferably 
concealed  by  being  passed  like  a  stuffing  thread,  be- 
tween back  and  face. 

Fig.  1642  shows  broche  warp  threads  on  a  plain 
ground.  The  motif  for  the  design  is  a  broken  1  up 
3  down  twill.  As  the  broche  threads  float  but  a  short 
distance,  no  stitching  is  necessary. 

At  Fig.  1643  broche  warp  threads  are  woven  on  a  plain 
ground.  Owing-  to  the  long  float,  the  effect  threads 
are  woven  from  a  separate  beam. 

The  ground  weave  in  Fig.  1644  is  a  2  up  2  down 
twill.    The  figure  threads  form  short  lines  which  are 
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arranged  in  the  form  of  a  2  up  2  down  broken  twill. 
These  broche  threads  are  stitched  at  intervals  when 
floating  on  the  back,  as  shown  by  the  shaded  squares. 

The  broche  effect  in  Fig.  1648  is  formed  by  extra 
threads  in  both  warp  and  filling.    The  motif  for  the 

■■□■■■□■BiMinBaaaaBoaMaBHBaaaBaBa  desigU  is  a  broken  1 
■aoBBaaaGBaoaaLaaaaDaaaaaaaaaGaaaDaa  n    i  ,     •1^  rr\^ 

□□BBDDBBaDDaBDnBBaaDBBDDBBQDDBaaDBaQ     11  r»  .X  nnwn  T.wi  rhp 

DBBDDBBaaaBBDDBBDODBBQDBBaaaBBaDBBOa        ^P  UUWll    UWlil.         J.  llC 

BBGGBBDDDBBaDBBDDDBBDDBBDQaBBaGBBaPa  ,  .  ^ 

BDQBBDrDBBBnnBBaaBBBOaBBaOBKBOaBBaaBB        r>-T./->ii'n/^      TSTaofrtZi      ia      Q  9 

oQBBODBBaLjaBBDnBaDDDBBDaBBsiDnBBaQBBa      grOUnQ    weave    IS    a  Z 

OBBaaBBQaaaBODBBDaDBBDDBBQMDaBDCBBaa  ® 

■BGQBBDDaBBQOBBGaDBBDDBBDaaBBDDBBDDD  „^  O  ^^-r^rv^  4-Tir^ll  TV>« 
■aOaBBDBBaaGBBBGBBBBGBBBGBXEiliilllBBaBB        UD    Z    QOWn    tWUl.         i  ne 

■DaaBGQBaBGDaacGBBBaaBBaGBQBGaaaaGBB  vaw»»j.x 

aGaBjaBaaGQBaGGBBaGGBBGGBBaGaaBGGBaO  1          1  1 

OBBGCBBGGGBBGGBBaGGBBGGBBGGaBBaGBBGa  shaflPrl     SOlia,  reS  are 

■  BGGBBaGOBBGaBBGGaBBGaBBGaaBBOaBBGGD  OlidUCU.    O^UdlCO    Oi  L  %J 
■GGBBaGBBBOGBBOGBBBUGaBQaBBBGOBBaGBS  '        .  , 
CDBBGOBBGGaBBaaBBGGGBBQGBBQGaBBGGBBM  Qin  Vfira 

OBBGGBBaoaBBGGBBaaaBBGGBBDaaBBaaBBGx  binKei  b. 

■BGDBBGCaBBOGBBCQCBBaGBBGGGBBaGBBGGSC  „  , 

mEBBBGBBBBGBBBGBBBBGBBBGBBBBOBBBGBSj  T^T^V. rvn  +V>q  fli-iQ+  r\f  +Vio 

BOgBBDGBBBQGBBaaBBBuaBBOaBBBGDBlGQBa  W  nen  tne  IlOa  I  01  ine 
DQBiqGBaGpaBBaGBBGaGBBGGBBaOaBBaaBBG 

GBBOGBBGGaaBGaBBQaaBBGaBBGGGBBGOBBQD  1    O 

BBGGaBGGGBBaGaBaaaBaQGBaaGaBBGQBBGGa     erround  weave  covers  Z 

■  GQBBaGBBBGGBBGGBKBGGBBGGBBBaaBBQGBB  VV  CO,  V  v^vy  vv^i  o  ^ 
UGBBOGBBGGQBBGGBBKGQBBGGBBGGOBBanBBa  ^  <1  1  il  1  1  ^ 
aBBGuBBGGGBBGaBBGStaBBaGBBGGGBBGGBBGO  nV  <  Tnr(^fiC\^  T,hP  hrOPhP 
nBGaBBQQGBBQGBBGUSSBBGGBBGGGBBOGBBGaa  ^  lllltitlUO,  UllC  UlULvllC 
BBOaBBCBBBBGaBaGBXBWHiBBGBaBBGBBBGBB  „                             ■,                ^„  . 

■GGBBanaaBGGBBGGaGBGGBaGGaaaaGaaGaaa  flrvQ+  in,  h,o.  offon+nT-c* 
OGBaaaBaGGGaBacaaGaGBiaGBBGGaBBGGBBa      nOai     LO     Oe  eneciive 

gBBGGBBGGGBBGOBBGGaBBOGBBGGGaaCOBBQG 

S§§:PiMS™^^^^  must  cover  3,  4  or  even 

□BBaGBBOHaaaaGaBGaaBaaQBBGaaaBaGBBGO  1 1         i         ttti  j.i 

■BGQBBQDJSBBDDBBaaaBBaLDBBQDDBBGQBBaOQ         5     thrCadS.        WheU  thO 

1648-  broche  float  comes  in  a 

warp  or  filling  twill,  the  stitching  of  an  adjacent 
ground  thread  is  changed  so  that  the  broche  spot  may 
not  be  obscured.    An  example  is  found  at  Fig.  1649, 
in  which  the  ground  weave  is  a  3  up  3  down  twill. 
A  similar  modification  of  the  ground  weave  to  make 

■aGGGHaBBaaGGBBHaaaaGaaaaGnaaRBBGQauBaanaGaaBQaGaGaaBBGGaaaa 

■GGGBBiaaGGOOBaBaaGaaBBBaGaaBBXGaaGBBBBGGGaBaBGGGGKGBBaDGaBBa 
GGOBBKGGGOGBBBaaaaBBBaGaaXGaBGGGGBaOBGaaGBBaGOGDBXaBDGGGBBaa 

BGaBBGGOaHGBBOGGaBaaaaGGBKBBGGQGBBaQGGDOBaaaaGGBBKGGGGaBBBGD 
BBBGGGGaKBaGGnGBBBGGGGBBXaGGGGBBBGaGGflBBBGaGJCGBBGaGOBBGBGGG 

aBaGaGGaBKOGaGaaBBGaGGBBBGGQGGaaBGaGGaaGaGGoaxaBGaGGBaaGGGG»« 

■BGGGGBBaGGGaaBGaGGGGBBBaGGGBBBBGGD^eGBBGGaGBBXaGGGGBaaGDGaa^t 
□GGGBBBBGGGGBBBGGGGXGBBGGaGBBGBaGGBXaBaGaaBBaGGGGGBBBGGGGaaX 
aGGaaOBGGGGaBaGGGGBXBBGGGGBBBGGGDaatCGGGGOaBaaGaOBBBaGGOXGaaO 

GQaBaaGGGGBaaGGaGBBXGGGGaaaaGGGGBBaGGGGKGBaaGGGBBaaaGGaxBaaa 

GBBBGGGGBBaanGGXGBaGGGGBBaBGGGGBaaaGGGBKBBaOaoaBBGGGGBaXGGGa 
BBBGGGGBBGaGGGBXBBGGGGBBBaGaGXGBBGGGGBBSeGGGGBBBBGGGGBBBGGGGD 
BaGGGKGiBGGGGBBXGGaGGaBBGGGGBXBBDGGGBBBGGaGBBGBGGGGBaBGGGaflB 
aGGGBMBBGGGGBBBGaaaGBBBGaaGBBXaDGGBBBBGaGGBBBaGaGXGBBGGGGBBG 
nGGBBKGGGGGBBBGGGCBBflBGGGXGBBGGGGBBGBGaGGBBBGaGGBXBBGGGGBBBa 
□GBBBGGGGXGBBQGGGflBGBGGGBXBBGGaGBBBGQGGaBBBaGGGBBXGGGGBBBBu!:) 
GBBBGQGCBXBBGGGGBaaGGGGBBtgGGGGGBBBGGGGBBBBGaGXQBBaGGGBBGBaGa 

GBBaGGGaaxaaGGBBaaaGGaBaaaGGGGaaaGGOGBBGBGGGBxaBGGGGBBaaGaax 

BBQGGGBBBGGQGBBGBGGOGBBBaaOGaaaBGaGXaaBGGGGBBXGGGGGBaaGGGuBK 
□GGGBBBBGaGGBBBGaGGXGBBaGaGBBGaGGGBXBBGGGaBBBGGGGGaaaGaGGBBM 
aGaBBGBGGGGBBBGGOGBXBBGGGGBaBGGaGBaxaGGaGBaBGGGGBBBBGGaKGBBU 
GGBBBGGCOGBBBGGGGBBXGGGGBBBBGGGGBBBGGGGSGaBaaGGBBGBGGGBXBaGa 
GBBBGGGCBBBBGQGBGBBGGaGBBaBGGGOBBBGGaGBXBBGGGGBBBGGGGBBXGGGO 
aBBGaQGBBaBaGGBXBBGGGOBBBGaaGXGBBaGOUBBXGGGGBBBBGGGGaaBQGGDa 

Fig.  1649. 

the  effect  thread  show  plainly  is  shown  at  Fig.  1645, 
in  which  the  broche  threads  are  in  the  filling.  The 
black  squares  indicate  sinkers.  Extra  warp  risers 
are  inserted  on  the  face  pick  adjacent  to  the  broche 
float,  causing  the  latter  to  stand  out  more  prominently. 
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The  ground  is  woven  with  a  3-leaf  broken  twill  for  the 
face  and  a  6-leaf  weave  for  the  back  filling.  The 
broche  effect  is  stitched  in  3-leaf  order  and  is  concealed 
by  the  back  filling. 

In  double  cloths  the  back  filling  threads  sometimes 
serve  as  broche  picks.    The  back  picks  that  form  the 
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aGoaacBaGaGaaGGQGGQaaQaGDcoGaaGGaaGaaGGaGGGDDBGGDaGGaGGDaaGaGacGaGGaaGDGaQaDaG 
□aQaQaBaGaGGaaGGaaaBaGaGGGaGaGQaGQGDGcaaGGGGaBGDGGaGGGQGGGaGoaGCGGGGQaaGaGcaGG 
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oaaGnDBaaGaGaQaGGGDQaaGGGGaaGaGGaGGGGGQGaGGDGBaQGaQQoaGGaaBaGaaaGGGQCGGQGGGaGa 
aDDaGaBaGaGoaoGQGQnGGGaQanGaaQGGQGGGGaaGDOGaaBGGaGQGGGDaGGBGaaQaaDGQaaaGaGGaaa 

GDCaDaBLjGaGGGGaaGaOGaGQDaGGaGGGaaaGQGGaGGaGGGBGGaQaQGGGGGQBaQGGDDGGGDGOGGQGOOD 

aaaoaaBaaDQaGaGGGaDaaDGGaGQDGODGaDGGDaGOGGaGaBDQGaaDOGGaaGBGGaGOGGGGGaaGGGGaaa 
QDaDaDBcoaaacaaGGQaGGQaaGaauaGGDQGGacGGQGaGaaBGnGODGaaGGaaBGGGGaaGGGGaaaQaGaaa 
aaaGaGBQDDaGGGGQGaGGGGGaaoGGGaGaaQGaaaQaGOGGGBGDGnaaGGaaGaBGaGGaGaGGaDGOGaGGGa 

aGaDQaBDDQDanGCQGGGGCaGGGaaaGaGOBQQGGGOGGDGQGUGaGGGGGGanaOBGaGOGaUaGaGGGQGGGGG 
aCGGaCBDGaGGQGOGaQaDGaGGaGGGGaQaBGGaGGGaGQDGGGGGGaGaGGaGQGBQGOGGGGDGaGaGaQGOGa 
OQaGGGBaaGCGaGGnDGGGCDaDGGDGGGGCBOGGGQGGaGaaGDGaQDCGaDGGGDBGGGGDGaGGaGQaDGGGaQ 

□aGDQQBoaQGGaGaGGQaGaGaGOOGGGGaGBGGGDDaaGGGGaGOGaaGaoQGauaBGGaoaaQGaaanDaGGGaa 
oaGGaaBaGGGGDacaaDaGGGaaGGGDGGaaBaGGoacaGGGGGaGaGGQDGaGDaGBOGaQDDaaaDGDGGaaDGa 

OGaDGDBaGGGaaGGQGGaGOGOaGGGOaaQaBGnGGaGGOQGaaQGaUGDGGGaGUaBDGacaaGGGGGQaQGGGQO 

 ~~  -iBBBBBBaaGGGaGGGaaGcaaaGGGBGaoaoGaoaGaGGODaoBa  i 

iGaGGaoGQGcaGGGGGGaGGDGGGDBGaGaoaGGGDDaGaaGaGa 
■GGGGGGaQoaaaGGDaGGQGGDaGQBGaaaGaDaaaaDaaDGGaG 

 ^^^^ww^^w^^wJGaDDacaaaGaaGGGQDGGOaOCaOBGDGGGGGGDDGGGGGaODa 

GnGGaGBGGaGaaaGaDGaGGaQGaaanGGaaBGGGaaQDGaGaGaGaGaaGGDaaaGBGDaGaaaGaaQGnauaQoa 
aoQaaQBDDDaGQaGaGGaaDGGaQaGaGaDDBaaGOGBGGQnuaGQGGQaGaDQGOQBaDaaanQGQDGUDGGaaaa 
oaGGaaBDaDaGDQaaGDODDaaDDDaGaaGtrBGoaQGaaGaaGDGGGDGDGaaaaaoBOGGDOGDoBDDDOQDaDaa 
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1  3  '5  2  6  <! 

Fig.  1650. 


pattern  are  usually  of  a  different  color  from  that  of 
the  face  in  order  to  produce  a  more  marked  effect. 
An  example  is  shown  at  Fig.  1646.  The  crosses  indi- 
cate sinkers.  The  ground  weave  is  a  broken  1  up  3 
down  twill  with  back  filling.  As  the  back  pick  floats 
over  but  three  threads,  the  same  as  the  regular  float 
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of  the  face  pick,  it  is  necessary  to  modify  the  adjacent 
face  picks  to  make  the  spot  distinct. 

Fig.  1647  shows  a  double  plain  cloth  in  which  both 
back  warp  and  back  filling  are  utilized  to  form  the 
broche  effect.  The  plain  face  threads  cannot  obscure 
the  broche  float  of  the  back  threads  over  two  face 


liiiiiiiaS 
Piiiiiiiiii^^ 
iMiniSliiB^^ 


i^^^raiiiiPillBi 


Fig.  1651. 


threads  and  consequently  no  modification  of  the  face 
weave  is  necessary.    The  shaded  squares  are  sinkers. 

If  a  mixed-up  effect  is  desired,  the  broche  lines  are 
arranged  in  accordance  with  a  motif  having  a  scattered 
or  promiscuous  arrangement  of  the  spots.  A  6-leaf 
satin  answers  well  for  this  purpose,  each  riser  corre- 
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spending  to  a  broche  spot,  as  shown  at  Fig.  1650,  in 
which  both  horizontal  and  upright  hnes  are  arranged 
in  1,  3,  5,  2,  6,  4  order.  The  ground  and  broche 
weaves  are  then  drafted  to  conform  to  the  motif,  as 
shown  in  the  completed  draft,  Fig.  1651.  This  is  a 
double  cloth  with  a  2  up  2  down  twill  on  the  face  and  a 
plain  back.  Warp  and  filling  are  each  set  1  face  1 
back  1  face.  The  broche  threads  when  not  on  the  face 
lie  between  the  back  and  face. 


DOUBLE  TRANSPOSED  TEXTURES 


In  many  heavy  cloths,  such  as  cotton  vestings, 
table  covers  and  suitings,  the  pattern  is  often  pro- 
duced by  bringing  each  of  the  two  textures  of  the 
double  fabric  alternately  to  the  face  and  back.  The 
face  fabric  in  the  groundwork  is  on  the  back  where 
the  figured  effect  is  formed,  while  the  back  fabric  of  the 
groundwork  becomes  the  face  of  the  figured  effect. 
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Fig.  1652. 
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Fig.  1653. 
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Fig.  1654. 
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Fig.  1655. 


Fig.  1656. 


OGBDBBBa  GDaOaOgaGDQaaBBBBBGOaGGnBBBB 

BBBGaaaa  GaGGGGGGauGaaaBaBaaaanooaaaa 

■□□□■oaa  □naaaGoaoaDaaaaaaaGaaGGGaBBa 

aoaaaGGn  □aaGaGaoaGGGaaaaaaGGGGGuaaaa 

□GGaaaGB  oaaGaGGGGGGGaaaBBaGaGGGGaaaa 

■aQaaGGB  GDQGGaQGaaaaaaBaaaGaGGaaaaaB^  

□aaDGBBB  BaBBaBBBaBaaBaaaaaooGaGaGaaDaDQaaaGQ-, 

□aaaoaDa  aaaaaaaaaaaaaaaaaaGGGCGaGGGGGaGGGQaGai 
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BBBBBBBBBBBBBBBBBBGGGGaGGGGnaGaGaGaaBBBBBBGGOaGa 
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■■■■BBBBBBBBGOOaGGBBBBBBGGGGGGGGGGGGGGaaaGBBBBBB 
■BBBBBBBBBBBaGGaaGBBBBBBaGGQGGaDQaaaQaaDGGF"""" 
■■■■BBBBBBBBGGGaGGBBBBBBGQaaGGnaGQnGQGGQaGI 

OGGaGGBBBBBBGaGQaaQaaaGGGGGGQaBBBBBBl  
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OaaGGGBBBBBBGaGGGaGGCaGGDaGQaGBBBB! 
□GDGaGBBBBBBGGGaGaaaQGaaDGQaaQBBBBI 
□OQGGGBBBBBBaaaGGGGGGGGGQGGGGaBBBBi 

ODaaQGBBBBBBGGGQGaaaGGaOGGCOQGBBBBI  

"""""  ^BBBBBBBBBGGGGGaBBBBBBGDGGGGaaaaaa 
■■BBBBBBBGaGaGGBBBBBBGOGOOaGGGaGG 

BBBBBBBBBGaGaaaBBBBBBgaaGaGGGaaGa 

BBBBBBBBBGGGGGaBBBBBBGOaaaGaaGGGa 
BBBBBBBBBGOaGQGBBBBBBQaaaGGGaGGOG 

BBBBBBBBBaaGaaaBBBBBBaaoaaGaGGQaj 


□GGGOGBBBBBBBBBI 
OGGGDGBBBBBBBBB 
□GGGGGBBBBBBBBB. 
□GGGQGBBBBBBBBBI 
□GGGGGBBBBBBBBB 
□aOGGGBBBBBBBBB 


Fig.  1657. 
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Usually  face  and  back  are  set  alike,  1  face  1  back. 
The  draft  is  very  simple  where  each  weave  is  plain. 
The  exchange  of  face  and  back  threads  is  then  made 
by  offsetting  the  stair  effect  for  one  thread,  as  shown 
in  Figs.  1652  to  1655  and  Fig.  1658. 

Either  2  face  or  2  back  threads  come  together  when 
the  back  and  face  textures  exchange  places.  Thus  in 
Fig.  1652,  one  transposition  of  face  and  back  takes 
place  at  threads  1  and  16,  both  of  which  are  on  the  back. 

muDaGaaDoaGaaaasaBaaaBaoaaaisiBaasaaasaaasaaaaaiiaaa 

mniBHaiiBBGiBBfsisitaasisiiiiBBaiiBsissaisiBsaisssaiaEJisiaisiisiiiiiisQH 
□□BacaBDGDBaisiaaaisaaGaoBnsaaaisiaaasaaaisaaa^aiioaDiia 

|iliBGBBBaBBaaiSiaSNSBBOBBIlGE]BSlS(S!aSIS3IS:BI^ISSia51ISIsaHIDBHBa 

HGDGiiGaaBOGGaasBBBGaBGGGBBsiBBasaBBsaBaisiaaBaaaGGa 

SNISBSKISBSSSBSSSBHSBBBGBBBaBBBGilBBdBBHiS53BS5iBBBDBIiS 
SBBBSBBBCSBBBSIBBBISIBTGaOaaaaBGGDBGGGIlOBBBBSIBliaaaBa 
53BSBSBEilSltaBfvlSISBC^tslSiBBGaBBaBBBDBBaGBBBQISjBSISSBBGanBa 
BBSIBBB'^BBBSaBBISIBBBaGBaaGBGGGaGGOilGaaBBSBBBGGIiiOGa 

SHSBSSSBSiSSBSllSllsaSISiBBBDBBIlOBBBGBBBDBllSSSBSSIlBBDillil 

isBBBisaBBisjBaBSiaaasamGOGiiGGaBQGGaaGGODisBaaisiaBauGaa 

EiasisisaiiGBniiGBniDiiBBGBBBGsaisiEisaBGBBnosiaEifsitaaEiisisassi 
aaNaaaGGEGGaaoGGGmoaGBQGGaBNBBaGaBaGGaBsaaasaaasa 

S^SBISSBIBBGDBBGBBBaBBBaBBSS^aSISBBBGBBSISSaiSSKSiaiSSSB 
ISBaaSBBGGGilOGGBGQQBGaaBGISlBBaiSiBaGnGBGSBBB'^aaBISIBBB 
SBSSNBBDBBBGBBiDaBBBGBBBGSB^5JSBBGBBBG^aSlSISaiSIISI(SIBEIS 
■afSBBBGOaGGGBGGGaGaaaGGGBBNBaBGGEGGGaBSaBBSBBBNB 
SSISBSSailBBGBBSlSNBaSIsBISIISlSBFjISISaiSSiBBaGBBBGBBBGBBBGBEII 
BBBBISIBBGGGBGSBflBSIBBBSBBBISIBBBISBBGDGBGGGBGGGnGaGBa 
HBSSSBBDBBBGKBiSSSBSISNBISISElBSBISBiaCilHfflCBnBGSDBBaBBBO 
BBSBBBGGBGGGBBSBBBSBBBSIBBBL'QBaBOGSGGGBGQaaGaGBOGa 
HSSBSHBBBQBBtslSSBSiSSBSISISBSKKSlBSHKEiBOBBBGBBHGHBHaafB 
EJBBBNBBGGGBaSBBB^BBBSiBBBISIBBBSBBGGGBGaGBaOGaGGGaG 
EBBGillBBDilBBGBIlBDBBSSHBSSSBSSISBSSSBNKlBBBQBaSSISBSIS 
llGGGBGGGBGGGBGGnBGISiaBBSBBBISlBBBISBBBSIBBGGGBGISIBBBSIB 
aGBSBGBBnGBBBGSBBGSasi(5)BaSISISiaiS!SSaSSSiaBGBa9GSaiSISjr3B 
GGGGGGBGGGSGGGBGGOBBISaBaSaBBISiaBaiSiaaBGGBGGGBBSaBB 
HBBGBBBGBBBGEBBGKHSISilSJBiSSSBI^GiSBISlSSBSIISBBIiaBaSISltSaElN 
BaanBaGaaaCGaDGGBGISIBaBISiaaBtSIBBBSaBaiSIBBGGGIIlSGEJBBBISIB 
EISSBC£SE]BN(SlSBBaBBBDSBSSIIS)BBGBBBGBBBaBBaGBBBGElBF](SSB 
SBBBSBBBSBBBGGBOGGBBISIBaBGGBGaGBGGGBGGGaaGGBBSIBBB 
NBSSSBS(51SiaiSJISIBBBGBBSSISaSISBBBQBBBGBBBnBBBGBBSSISJBSEI 

BasaaaisiaaasaBGaGBGsiBaasaBGGGBaGGBGaGaaGaBGisiaBBisiB 

SIS)SiBSIS[SBSlSISlMBaBBBGSB^r^G!>aGBBBGBBaGBDBGIlBBGNBSSSB 
SflBBSBBBSBBBGnBGGGBBSBaBGGBGGaaGGGmGGQaGGGBBISIBBB 
BJBHGBBISlSSIBSSlBBBnBBBGBBBaaBBaBBISlSSBSSISBHISKBSISllSBISJS 
(IliaGGBGISIBBBSBBO'GGBGGOBGGGBDGGBGC^BBBSBBBSlBBBSBBBSIB 
SiGBEHQHBSMiSBHaBBBaBBBaBBBQiiaBGSBSSElBSISHBSSKBSSSB 
GGBGGGBBSBBBGGBGGGBGGGBGGGaaOGBBNBBBISBBBSIBBBSBBB 
aBBQBBStSJSBSSBBBGBBBGBBlBGBBBaaBSSSBSISISBNSISIBISISUBSISl 
BGGGBGSBBBtSliBGGGaGGGBGaaBGGaaaMBBBISlBBBISBBBSBBBSIB 
aGBnEaiS)Bi^SSBSIGlSIB(SIISSB'SII!3SBBGBBBGSlBSSSBBGBi9BGBBaGBIIl 
GGBGGGBBSBBBSIBBBSBBBSIBBBGGBGGOBBISIBBBGGnGOGBGGGaa 
BBBnBEISlSINBiSlSKBSNISBHSSBSISBBBGBBNSSBSSBBaQBBBGBBBQ 
BGGGHGElBBBSBBBISIBBBSIBaBISIBBGGGBaSIBBBSBBGGGBGaGBQGG 
BGBBBGNBNSISBSHSBSBSBSSHBBQlilBBQNBSSKlBBaBlOBDBaBaBill 
GGBaGGBBBBBBSBBBSBBBSBBBQGaGaaBBBBBBGGBDGQBGGGBa 

Fig.  1658. 

The  other  transposition  occurs  at  threads  8  and  9,  both 
of  which  are  on  the  face. 

When  large  designs  are  to  be  made  in  a  double  plain 
weave,  a  motif,  as  shown  at  Fig.  1656,  is  transferred  to 
the  full-sized  draft.  Fig.  1657,  from  which  the  weave 
is  then  drafted,  as  shown  at  Fig.  1658. 

If,  for  example,  the  complete  draft  is  to  consist  of  48 
threads,  and  to  be  developed  from  an  8-leaf  motif. 
Fig.  1656,  each  thread  of  the  motif  will  correspond  to 
six  threads  of  the  full-sized  pattern,  Fig.  1657.  The 
pattern  is  indicated  on  the  draft  by  some  bright  color, 
usually  yellow.    The  two  weaves  are  then  transposed, 
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□BSSRRriS!'iS2222SSSS22HPRDPSSS2gsssssBgQSQ 


§§isg§§§RRRS°°--^ 

■■SSSS22HRRSRSa'-^°°t3aDDBBnaDaDmaaG55DHna 

■■□□□□■■□aDDDDDDDDnDBBnnncnnnnnnnnnnHHyy 

DDaaDaaDBBgDaamnnaaaDBMSgggRgBBBRgSy^ 

□□□□□□□□□□□□□□■■□□nDariaannSSnHnnnnSSnnnH 

□□□□□□□□□□□□□□□□■■□□□□□□yHaSSSDaaDggSSR 
nRRR2222HRHR°i=i°-nD"»DDaoMSnDDbDBBDSDDan 

■■BBDQDaBBBBDaDDDDDDaaDDaDDCQDnnnniiiiHnnn 


as  shown  in  Fig.  1658,  in  accordance  with  this  en- 
larged motif. 

Each  thread  in  a  motif  corresponds  to  at  least  two 
threads  (1  face  and  1  back)  of  the  completed  draft. 

Fig.  1660  shows  the 
lower  half  of  the 
motif  at  Fig.  1659 
enlarged  in  the  pro- 
portion of  2  to  1. 
This  2  to  1  enlarge- 
ment gives  the  small- 
est pattern  that  can 
be  obtained  by  de- 
veloping a  motif. 

If  the  motif  con- 
tains   many  single 
risers,  it  is  difficult  to 
Fig.  1659.  draft  the  weaves  in 

the  right  order  for 
transposing  the  textures.  In  such  a  case  the  ground  is 
filled  in  with  the  plain  or  stair  pattern,  and  when  a  figure 
space  is  reached,  the  same  weave  is  counted  off,  but  the 
points  are  not  inserted  until  the  figure  space  is  passed. 
When  the  ground  is  again  reached,  the  points  are  in- 


□□□□□□□□□□□□BBDQaaaDDDBBBBmnnaBiiynn«i«nH 

□□□□□□□□□□BBaSoDaaGDBBa5jDBBBBnSSgn3S5Rn 

gDDDaaDDBBDDODDDDDBBJaQmGnnnDnnnRHnnn22 
■  BBBDDBBDaDDaDDaQDBBdDaaDmaaGGGQnmDD^ 

□  □□□BBDDaCDnODDDBBDGQGQDDOQnGmnnnnnnHRn 

□□□□□□□□QgDODDDDBBaacQaaHDaaaaQQQnBBBBDa 

BBnDDaDQDDaDQOQQGaBBGGGDD^nGannnBiinnnnJii 

□□BBaDaDgDaDDaBBBBDGGQGaaaaaaaBBggaaaR 

OgGGBBaOaQGaBBDDCDaaGGnnnnBBBMnnnnnnHHHn 

RR22SSRSS°°^SBDaaDDaaaaDBBagGaaSDGaDaaaQ 
□□■■□□aDDDBBQaDDDGoaaaBBaaaaaaammnnnnn 

§§ggsssBsgggygB§gBsgssggs§§§§§§i§§§§§ 

DnQDSS^DgQaGaDDGGnaGGaGDnQnaBBMaoaGBBBB 

^RRRRRRRRRRRRRSSHSSSsas-aHssgmBBaggg 


DDaDDaaDDaDDGanDaDDaaDQGBBBBDQD^^ 

nnRnnRRRRnRRRRnnRRRRRRRRSS!SHRRRRRPRyHRRS°°'-'°°caDaaaaGCDaoaananDnaDDBBBBGnaDDOGa 

yyyyyyyyyyy'-^y'^^'^LJGOaGGaGBBBBGaGaGaua  jDDaGGnaBBBBBBBBnnnnnnnn«BBBBH««ni  innBBBMnnriri 

^□□□aRDqacgaQoaDgaaaaaaaBBBBGGaaaDaGdGaanoDHBBBBB 

gSaHHDDaHSgggaDaDaGGBBBBGGCaQGDGGaaDGQaaBBBBGCaGQGGCBBBBBBBBG 

DaaDDaaDaGGGaaDDGQaDBBBBaGQDaGoaaGaaanaaBBBBGnGoaGanSSSSSSSSinnnn 

□□□□□□□aGQgGaGDGBBBBGaGaaQDDDoHaHaaaBBBBaaGGDaGaaD 

DaagagDDDaaaaaaGBBBBggDDgHgQgg 

5SS52SSSRRRRSS55RRRRRRRRRRRRSRRRRHRSSSSS'^HSSy^DDD°°DD'=IDDDaGGDDDDDGaGGGDnDDaD"aG" 

gggggSgggggyggggSggBSgBgBggggggBgSyygggSgggSbggggggggBggggBgggSggggggggggggRgRRR 

gDgDguggBBBBGaDaDQGaGaGDQGDDaaaaBBBBaQaaaDaaaDaaDGdQHaooagHnHHH 

□□ggDgDgaDGDDaaGaQaaGaaDaaGQbaaaBBBBDGaaaDDaaQGQaDnaaaaaaGn^ 

g222RRRRRRRRRRR°R°°°°DD°DDDDDaDaBBBBaHoaDaQmocgocDQH 

■S5SRRRRRRRRRRRRRRRRRRRRRRRRRRRRRH°H""""D°DD°™DaBHGDGaaDagaa 

BBSByySyS'^nDUDaGGUDUGDGGaaaaGDGDDDGDBBBBCaDaaanaGGaGGDnrinnnnnnnnSSSSnnnnn 

gnggBBBBGaaDnoaDDGaaaGGaaQDDBBBBBBBBaGaSGnaaaDdoaQaaaDaaBGHn 
ggggBBBBaaaaaDDDDaGaaGanGDaaBBBBBBBBaaQaaaQaQaaaanHaaHaa 
DgggogggBBBBDGGGaGaaaaaGBBBBaDaaaQnoaDnaaaGaGaaaaaaaBBBBBB 
^□□□□□□□■■■■□□□□□□□□□□□DBBBBQgggGgHDagaa 

RnRRRnRR5S5SRRRRRRRRRRRRSSSSRRRHRRRHQSH°°D°t^D°aDBBBBDOGGDDaCDDDaDnDaDDDaGDaaGbDP 
nnHR2gggnnnnRRRRRRRR2222SSSSRRRRRRRRRaHRRHH°°°DnBBBBDaDDDDDaGQDDQDDGaGDDaDaHnaGU 

piyHHS5S5MyHyHyHyS'J'^'J"***'^DDDOGDaQGGOaGaGOGDGBBBBGGQQDDaDDGaaGaGannnnnnnnnnnnn^ 

nRRRS555PRRRRRRRRRRR5S55RHRRRR°°°°DDD°DCDaDnBBiBaaHDDaDDDGDDaDD^^^ 

RRRRSSSSRRRRRRDRDRRaBBBBgpggggggggggggQGDGGaBBBBGDGGaGaaQaQaaaQaaa 

gBBBggagggg2nnnRRRRRnnSn2-22RRRRRRRSRRRR22y2SS",B°°°LJGGOaGGaQDaGGGauGGGQGaGOaaaon 

DaaaGaBBB5SBRRRRRRRRRRRRSS5SRRRRRRRRRRRR2SSSRRRRB°o°°°c:c'DGaGaGGGGCDaaGGcaaoGaQaa 
□□BBaBnnnnnngS£SRRRRRRRRSSSS2222RHPHRRRRS!5!B°°'^°°°DDDnaaGQQGGaGGaGaGGQGGGaaGnan 
□□BnGBnRgRRR5555RRRRRRRRRRRR255SRRRRRRRRSS'SS°HSanGaGGGaaGGGcaaGCDaGGGGGGGoaaGaa. 
DBBggaQgRRRRS52SRRRRRRRRRRRR?SSS2222222ySBSiH^°^°°°°'^oDi^°aDGQOGGGaGaGOGaGGGGaGOG 

BBBSBBBggggggSggRgggRRRffi^ 

gyigiggPgRRPRRRRRRRRRRffi 

PggggggSgBBBBBBBBBSBBBBBBBRBBBBB 

BgBBBBBBSBBBBBBggBBRBgBpSRRRRRRRR^ 

aBBnRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR?RRRRSH°°°D°°""»"°°DaD°DanGaGGaaQGQaaacaGGoaa 

UUUUDGGDDaGaaGCGGGGODaGaDCQGQQGGCGaCiGGGaaGaaGGGGBBBBaaGGaGaQGGGaDGGaGGGaGDDGabDa 

Fig.  1660. 
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serted  in  the  position  they  would  occupy  if  the  figure 
space  formed  a  portion  of  the  ground  and  points  had 
been  inserted  without  interruption.  The  figure  is  then 
filled  in  by  the  same  method,  offsetting  the  figure  weave 
to  make  the  required  transposition  of  face  and  back. 


■■□■■■□□■□OLiBaaaBBDnaaao 

DDBaDBaaaDDOQaaaoauaoDDD 
□□■■■□□■□□□□□□■■■□□■□□ca 

DBaaaaaBacaaDBaaaaDaaoaa 
BOBBaBaaaaBaaaBaBaaaaaaa 
DBaaagaaaaaaDaaaaDaaBBaa 

BDaBBaBBBaBOBDQBBDBBBBBa 

□□BaDBBBaDBanaBGGBBBBaBD 

□ODDaDDBBaaQaDDaBDaBBBQD 

□□□DBQBaDBaQDaaDBDBaaBDD 

□aaaaaBBBOBBoaaBaDBBBaBB 
BBDBBBaGBDaaBBaBBBDaBaaa 

QQBDnBDBDDQDQDBDnBQBDQDD 
SDBBBDDBDDODDQBBBDnBDDDD 

□BOBBBBaDBnaaBOBBBflaDBaa 

OBBBBBDBBaaBDBBBBBOBBGaB 
'BDBBBBaBBBBnBCBBBBOBaBBa 

□BaBBaaBaBaBaaBBBQBaBBDB 

BaOBBDBBBBBaBOQBBDBBBBBa 

□□■CDBBBaaBaaoBaaBBBBDBa 

□DQC  BDDBBBQGDOaaBaDBBBDQ 
□ODDBOBaDBDDDDDQBaBaQBaa 

aoaaaDBBBaBBaaoBaaBBBaflB 

Fig.  1661. 


BBBaaaaBaaaaDaoaaaaaaaaa 
aBaaoaaaaaaaaaQDaaaaaaoa 

□□□□BBDaaaBBDDBBQaoaaoDa 

DnDCBBQnaaBBanBBDDGQQDDa 
QaDDBBBBBBDaDDBBaGDDDODD 
DDaDBBBBBBDQDCBBaaOaDDOD 

□GBBoaBBBBBBBBaaaaBBaaoa 

□□BBOGBBBBBBBBGGGCBBaOaa 
□□BBBBaBBBBBGGBBBBGGGOBB 

naaaaaBBBBaaaaBBaBODGGBB 

BBGGBBBBBBBBGGBBBBBBBBOa 
BBGGBBBBBBBBGGBBliBBBBBQa 
GGBBBBBBBBaGBBflBBBBBaaBB 
GQBBBBBBBBGGBBBBBBBBGGBB 
BBCGGOBBBBGGBBBBBBBBBBQa 
BBGGGGBBBBGGBBBBBBBBBBaa 
□GGOBBGaaOBBBBBBBBGaaBaO 
DGGDBBGDGaBBBBBBBBGaBBQa 
GGGGGGaGBBGaaaBBBBBBaGOa 

oaDGGaDGBBaaaaBBBBBBaaap 
GaGGGQacBBCGBBQaaDBBaaaa 

aQGGaaaDBBOnBBGQaaBBGGDG 
GOGGGGBBGGGGBBBBBBOGBBaB 

oaaaGaaaGGGGaBBaaaaaaaaB 


Fig. 1662. 


BSaaGGBBBSlBBGGGilBISaaGQaS 

issiBSGaass)s:BQaffir«iiiisisBieGiiesi9 
aBaaaaaaoiiasasBHQaiaGafflao 
nsGsasQisssi^sBKissasossisGa 

aGaSBSBBBSDKGGBBGOOaDGail 

GaiaissisiasissiDBL  .saisGSBsasss 
onasGtiBSBaaisiBaGGGaaisGsiGa 

saisisinasisBisistaBsiGasiiisGiiBGs 

□UBBBC^BBB(SIBBGGBBBSr>BIGaBB 

□BBtblt3SlBISISC<lB(SIGSBS)St3SISGaBSl 
BBJGBBBtSjBBB^3□HBSBBB^BB□□ 
BcgGSBSSSBiaSISSBISIISIBISItSllSIBSQaB 
□GBBBSBBBSCffiBSIBBBISBBGGBB 
□HBSISIISIBiaiSISiaSSISIBi^lSiSIBSGieBISl 
BBGGOaiBSBBCGBBBISlBBBISIBBGa 

BsoaaaistsiBsisBiBisiNSBisiisiisBiaan 

□GGBBGlGBGGBBBISIBBBSaHBISIGH 

DBBBISllSiaiSIGBBISIISllSIBSISiSBBISl&lBa 
GBDGGBQGBBGaaBBISBBBSDffiDD 

BBGBBBGBB^iGIBBatasasSlSiBaaa 
QaGBQGGI*BC3GffiBISIGS)GaaBGQaB 
GBBBnffiBSHSSfifflSISJBIHGBaSQBfflffl 

osGGGnBSGnGGaaasaaGGBBBisi 

!SSGBXaSiaBBGBBE3[^ISiatS)OnB(SlSIS 

Fig.  1663. 


BGGaBGaaaGGaaGaa 

BGGBanaaMGGaaGriB 

BGaBBGaBBGaaBOGB 
-BBBOBaDGBBaGaaGG 
BBGGBBOGBBGGBBGG 
BBGOBBOBBBaGBBaB 
GBBQGBBBGBBGGBBB 
GBBQGBBGGBBGGBBG 
GBBBGBaGGBBBGBBG 
BBGBBaGGBBGBaaJG 

BBGGaaGGBaaGaaoG 

BBGGBBBGaBGGaaaG 

BGGBacaaaGaBBGBB 

BOGBBGOBaGGBBGaa 

BaBaaGaaBGBaaaGB 
aaaGaaaGaaaGBBaa 


Fig.  1664. 


BaBBBDGBaBaaaaGB 

OBBGGGBBGBBaaaBB 
GGBBGVBBGGBBGBBB 
BGGGGBOBBGGGGBGB 
BGBGGGGBBGBGnGGB 
BBBGBBGGBBBGBBGG 
BBGGGBBGBBGGGBBG 
BGGBBBBBBGGBBBBB 
'BBBBBGGBBBBBBGOB 
GBBGGGBBGBBDDGBB 
nGBBGBBBGGBBCBBB 
BGOGGBGBBGGGGBGB 
BGBGGGGBBGBGGGGB 
BBBGBBGGBBBGBBGG 
BBGGGBBGBBGGCBBG 
BGCBBBBBBGGBBBBB 
I 

Fig.  1665. 


BBGaBaaBnaoGBGaB 

BaOBBGGBBaaBBGnB 
aGGBBBGQaGGBBBGG 

BaBBGGGGaaaaaaGa 
aaGGGGBaaaaGGaaa 

— GaBGaaaGGBGGBBBG 

□aaaGBBGaaBGGaaa 

BBBGGBGOBBBGGBaa 

GGBBBBGGQGBBBBDa 

aaGQBBBBGGGQBBBB 

BBGOBGOBBBQaBaGB 

BGGBBGGBBGGBBCGB 

BGOBBBnaBGGBBBOg  ^ 

BBBBGGGGBBBBGaga 

BaUOGGBBBBGGGOBa 

OBaGBBBQaaGoaaaa 

Fig. 1666. 


□aaaaaGGGaGGGBGa 

GBGGBBGGGflGGBaGa 

OBGaaaaaGaaaaGGG 
aaBGaGGGGBBGaaGa 

OGBGBaOQGGBGBQaa 
□GBGBBGGGGBGBBDG 
QaBGGBaaaGBGGBGG 
OBBGGBGGGBBGGBGG 
DBGCQBGGGBGGGBGa 
GBGGGBBGGBGGGBBG 
OBGGGGBGGBGGaaBa 
BBQDGGBGBBGGGGBG 
BGGGaaBnBGGGGaBG 
aGGGGBBOBGaGGBBG 
BGaaQBCGBaaGGBGG 
BBGOaaDGBBGaGBOO 

Fig.  1667. 


oaaDBaacaGaaaaGGaaaDGaBQ 

OGGGBCiBQaaGGaGGGBGaaGDaG 

aGGaaaaaaGGGaGGGaaaGaGGO 
QaaBBaaaanaaaGGcaBBQogQQ 

GQBGBGBGaaGGBGGaBaiGGGaG 
GaBGBGBGGGGQBGGgBPBggCBg 

GGaaaaaaGGGGGGGQaaappgag 
GGGaaaaaaGGGGGGGaaaGGGaa 
GaaaBQaGBGnGaGGGaGBaagBg 
GaaaaGaaaGaQBGGQaaaaggBg 
GGaBaBBBaqaGaGGaaBaGcggg 

OOBBaBBBGClOGGGGGBaBQGaGa 

GGaaaGaaGGGGBOGGaQBgqGBg 
GQBGBGBGaGDaaaGQaaaaGgBg 
GaBBBaBBGGGGaGgQaaBQgggg 
GGaBaaaaaaGGaGOGBBBoaaaG 


Fig.  1668. 


ODDaGaaGaaaBQaGB 

aBBBBBGaGBaaGGBB 

aGGaaaGaGaaGGaaa 
GGaBBBaaaaaaGaGB 

aGGBGQaGGaaGGBGB 

BBGBaaGGaaaaaBai 

aaGBGGaaQBGGGBac 
aBBaaaaaaaGGGBaa 

GBaaGGGBQaGOGBGa 
GBGaGGBBBBBaaaGg 

aBGGGGGBaGGaaaag 
BBaaGGaaaGGaaBBB 
GBGgGBGaaaaBQaGG 
GaBiaaaaaaaaGaGO 
DBGaGBGGaGGBaaaa 
□BGGGaaaBBBaaaaa 


Fig.  1669. 


An  example  is  shown  at  Fig.  1663,  which  is  the  weave 
draft  for  the  motif  at  Fig.  1661,  enlarged  at  Fig.  1662. 

The  motifs  for  transposed  weave  patterns  may  be 
of  any  desired  form.  Several  motifs  for  this  class  of 
weave  patterns  are  shown  at  Figs.  1664  to  1673. 

Usually  the  weave  for  the  face  is  the  same  as  for  the 
back,  as  in  Figs.  1652  to  1663,  in  which  the  ground 
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and  figure  are  each  drafted  with  the  respective  weave 
as  if  that  weave  covered  the  whole  draft.  The  opera- 
tions of  drafting  are  as  follows : 

1.  The  face  warp  threads  are  filled  in  throughout 


Fig.  1670. 

■■■■■■■DDDnDHODBnaBDoaan 
■■■□■■□□□■□□■□□aaDBDOBaa 

^■■□■■□□□■ongCDQDOHaailLJD 
■■■■■■■□□□□□■□□■□aBDDDDQ 

■■■■■□□□□□□□■□□■□□■□□□□a 
^^■■■■■□□□□□■□□■□□■□□□oa 

■■■■■■■□□□□PBOnBUDHDDDDO 

'S.'iftSQQPaaaamaamaamaoaaa 

□■■□■■□DC»aDBQOODGBDQ«ac 


Fig.  1671. 

■■□■□■□□■□■□■□■□□□■□■Qbq 
■■■■■■■■■□□□■□■baoSnSaaa 
■□□■□■□■■□■□■□■□GaSaSoaa 
■□■■■■■■■□□□■□■□■□■□■□oH 

■□■■□■□□■□■□■□■□□□■□■agy 

BDaaQaaaaaacBaaaanaDBHaa 

-■■■■■■■aBGDDBDBDBDBDBDaD 
BBnBDBDOBQBDBDBDDDBDBaBO 

■■■■BBBBBDGaaoaDBaBaBoaa 
BaoBaBaaaoaaaaaaaDflaaoaa 
aDBBaaaaaDDDaoanaDaQaDaa 
BDBaDBODBDBCjaaaDODBDaaaD 

BOBBBBBDBOQDBOBCBQBDBDaa 
BODBDBBDBaBaBQBDDaBnBOBD 
BBBBBBBOBDaaaGBOBOBOaOaO 


□□BDODGDaBaai.  

BBOGBaGGaQaGBGGGBGGBBaGB 
BaGGaBGGBBGGaaGGBBGaaBaO 

BaaaaaaGBBGGGBaGGBBGDBaG 
■aaaaBaaanQaaaaaGGBoaBBD 
BQBaBGoaaaGaaGGaaGaaoaaa 

OGaBaaaBOGBBGaBBGDBBGaBa 

gaaaGBaGQaaGGGaBGGBBaaaa 

GaaGDBGGGGGCaGaaaGBBBBBB 
BaOQBBGGBaGGBGGBBaGBBBGB 
BBGGBBGGBBGaBBGGBBGGBBGa 
BBBGBBGGBBGGGBGGGBBGGBBG 
-BBBBBBGBBGGBGGGGGGBGGBBD 
BQBBBGGBaOaBGGGBGOBBGGaa 
GOBBGOBBGaBBGDBBGOBBGGBa 

GaaGGBaGGGaGoQaaGGBBGaaa 

GBaGGaGGGGGGBGGBBGBaaaaB 
■■aGBBGGaGGaBDGaBaOBBBGB 
BBOGBBDGBBaGBBGGBBGGBBGD 
BBBGBBGGBBGGGBGGGBBaGBBa 
■aiBBBaBBGGBGGGGGDBGaBBD 

Fig.  1672. 


BGBBBGOBBBGBGGGBBGBBBaaB 
BGBBGBBBQBOBGGGBBGBBOBBB 
BBBDGBaaGBBCBGGGBBBGaBGO 
BBBGGGBBBGGGBBBGBBBGGGBB 
BBGGBBGGBBGGDGBGBBGOBBGG 
BBGGBGGGBBBBnaBBBBGGBOaa 
BGBBBQGGGQBBBBGGBGBBBGaO 
BGBGGGBBBBBBBBBBBGBGGaBB 
BBBBBBBBBBGGGBGBBBBBBBBB 
GGBBBBGGGGGBBBDBGGBBBBGG 
BBGGBBBBGGGBGGBBBBGGBBBB 
GBGGGGaBGGBBGGBBGBaGGnBB 
GBBBGOaBBBGGGBBBGBBBGGGB 
GGGBGBBGGGBGGBBBGGGBGBBO 
BGGGBGBGBBBGBBGBBGGGBQBa 
BGGGBGBBBGGBBBGBBGGGBGBB 
BGBBBGGBBBGBGGGBBOBBBOGB 
BGBBGBBBGBGBGGGBBGBBGBBB 
BBBaGBUaGBBGBGaaBBBGOBOD 
BBBGGGBBBGGGBBBGBBBGGGBB 
BagaBBGOBBGGaGBGBBGGBBGQ 
BBGgBGgqBBBaaGBBBBGGBaOQ 

BgBBagGGQaaaBBGGBGBBBaaG 

aOBPGaBBBBBBBBBBBOBGaaBB 

Fig.  1673. 


the  entire  draft  with  the  required  weave  on  the  face 
picks.  Risers  are  then  inserted  to  bring  the  back  warp 
threads  to  conform  to  the  figure  of  the  motif.  Fig. 
1674  is  the  motif.  Fig.  1675  shows  a  plain  weave 
(dotted  squares)  on  the  face  warp  and  face  fiUing, 
the  back  warp  threads  being  raised  (black  squares)  to 

correspond  with  the  figure 
of  the  motif. 

2.  The  back  warp  threads 
are  next  filled  in  with  the 
required  weave  on  the  back 
filling,  and  the  face  warp 
threads  raised  above  the 
back  picks  to  correspond  with  the  blank  space  on  the 
motif.  Fig.  1676  shows  a  plain  weave  (crosses)  on  the 
back  picks,  and  the  face  warp  threads  raised  (black 
squares)  above  these  picks  to  correspond  with  the 
blank  squares  of  the  motif,  Fig.  1674. 


gaDagGaacaaaaGocGaaaGaQGGGQnaa 
aaaGnaGaaGUQGGDGnaaaaauGGGGaaa 
ggagaGaGQaaaGaGaGGGGGGaaaGGGDa 
DpgBBgDggBBBaagBBaGGGBBBGDaGag 

gDQgBgaGBGOaBGDGBGGGBGaGBOGGGg 

ggggsgggBagGBGaGBGaQBGaGBOQacd 

QgggBgaOBaGBBGGGBaGOBQDBBQGQGa 

CDggBgaggBBgBaaGBaGaaBBGBQGaag 

ggogBgaaaGGGBacaBaaGaaQaBaGaoq 
gggoigGgBLjgBgaaaBacGBnGBGDGGaa 

ggDBBB'jaaBBQQoaBBBGGGBBGQQBaGGI 

DgggaggGgggggGaQaBGnQaaaaancaa 
oggggQGggggagggaQaaQgQaaGDGGco 

Fig.  1674. 
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DaDDnaDDaDDDDDaQDQDDDDDDDDDDOuDDDDDDaaaDDaDaoDDaaaDDDaaDaDDnaaag 

ffiDODaDaaffiDDQaaaDOaGDDffiaaDBDDDSDGDffiDDDSDDClBDpDBaapffiDDaSDDpaDDOffiam 

aaDaaDCDDDacaDDGDDDDCDDCucDDDDonDDDCDDDaaaDDcaDcauDDaaDDGaDagggg 

ODKUaa»DDDffiGDDBamBODDSDDDlBDnDBnDDISDODffiDaDffiaODSDDDfflggQMgagKDggHa 
□GDDDOQaDDDaauaQGDDDaDaDaDDQDDDDDGaDDGGGDDDGDQQDDaGDDDagaggggggO 

SGcasGGGsaaassaGasaaGHDaaBDGirBODaBGGGBaDaffiGaaKQaDBGacBiaQasaGgBQaQ 
ar.GOGaQaaGGaGnGGaGaaaGDaaQGGoaaaaaQaGaGDaaDDDL'iaaaaaaaGGGGGGaggag 
aci«GGi?s;GQBffi«uaMOQaBaaBB»D«BGGafflQa«««ua«DGOffloaBBHD««GPDsaDaiigggBa 
GUGGGGGOGCGaGGaDGaGGaoDOGoaaaGaaaGaGaaQGaQaaaDaDGQaapcaGUGOGaagg 
BGaoBGGCiRDGBffiGGaisoaBsaaoffiaGBSGaaBaaBBgggfflggBHDggffiggBlgaaagGgffiggD 
□□aaaQGaaGLiGaaGaaGGaGaGGGaGGGGCCDGGGaGnaGOQaaaoQGoaapaaGGGDGGGGg 

□OSGaaaOGGBBGGSGOaSiBGGfflGGGaiBaGaQaGffiBGaffiGGGBBaGffiGDGaMDaaflaGGSaGGBg 

DDGGOGGaaGGGGGOGGGGGCQGaGGGaGajaaGanGaGQGaGaGGaaaaaDPGaGaaDQ'_.gGg 

ffiaGOffiOGGBQGBSlDGQSaaBaGaGffiBaBBGOCBGaBBOGaHGGBaaGQBBGBpaDGfflQGaaGGG 

oaGaGQGGaDGaGGaGaGGaGGaGaGOGGGoaaGGGnGaGGGaaaoGDaGaoQGaGQaaagaga 
□□BacGHGaaBBGGBaDaaaGBBBGGMBOciGaQffiBGDBaGaaGaBffiBaaBBDGHaGGfflagcfflG 

aaGGGGDGGGQaGGGGaGaQGGaaQCGGGGGGQcaaQaGGGGaGGQGQDCGGpauaaaagDggg 
sQOGBaGGSGQBBGaoBGGaBaaaaaGBEGDrBGGBfflGGQffiaaGffiaaGfflaGBiaGafflQaaBggg 

DGaaGGGGGaaGGaaGGapopGGaaaGaaGaaaQGGnaaaGaGaQaGDGQGapGGGGGoaGaaa 

DGBauQSGGaffiBGGISQCGKBQGSCaBBaQQffiGDaKBaGffiDGGKBaaSCOBBGQaBGCGHaGGBG 

aaaaGaGGGaaGGGaoaGGGaaaaaooaQoaGaDaGQGaoDGGGDGGGQaGGGaacaanGaGpG 

SOaaBQGGGBGBffiBaQffiGaGaBGBBaOGffiGGQffiBGBffiBGaffiGGGKBGBHGaaBGQBaGQGKGag 

□aGaGGaGQGGGoaaaaaaGDuaaaaGGGDGGCGGaGaaQaaaoDGaaGDGapGGGaGQaGGGD 

OGBGGrBGGGBGGGiiaClDffiGaGBGaGBGaGffiaaGaiaDUBGGOffiaaGfflGaafflGDGfflQaGBaGGBg 

oaGGGGaGaGaGGGaGaGaGGaGraaaGGaaGGaGaDGaaaGGGaaGrGaGGGaGQGGDuGGGg 
ffiaaGBGnGBaGGSGaaffiGaGffiGacBaoGBGGGffiGaattGaaBaaQBGGDBQGGBaGGffiGGGHana 
□GaGaGGGGQCGQGGGGQGOGOGaGaGaGGaaaGGGaauGQGaaQQGaaDGaaaaaaDDGGaGg 
GGBGCGfflGaasiaaGBGaGBGDGBaGaBGGaBGQaHGDGBaGQBaGGSGaGffiaaGBaaGHaaaBg 
GoaaGQGGGGaaGGCGaGaaGQGOOGQOQGaaQOGaaGCGaaaQGGaaGaGuGGpoGaGpggpD 
BGDPHDPnfflccPiiapaiJQaDasGQGBaaaKaaaffiDQPfflPGPBGPPisaGaBaQajiPGaBapafflGDo 

Fig.  1675. 


BGB9CBDaKBaKKBGBXBGB3<BCIBXBGBXBaBXBGK»CflGBXBGB:<BGBXBGB!!0BGB>«BGB3«BQBHi 

ppGGaGGaGaaoaGGQaanGGPaaGQGGLjpDaGQaGGaGGaGGOGaGaaQGaaL'iDGGaDaGaaa 

BKBGBKBGBXBGBXBGBiCBGBXBaBXaGBXBGBXBaBStBGBJOBOBitBGBXBGBXBGBiCBCBitBG 

GGaGPGPGaaapaaaGGGqaGGaaGGaPGGGaGGQGGpaPGaaGGPGGGaGGoaGaGQGPGQgo 

BGBXBOBKBGBXBGBieBGlliBGBeCBGB^EBGaXBGBXapaXBGBXBGaseBaBHBGBKBGBSIBGBg 

pGaPDaGGaaGPaaGaaGPaoaGGaGaGGGaaaaGaaGPaaGGGGGGPGOGGnGapaGGGPGag 

■XBGaxBGaxaGBXBGB^eBGBXaGBXBGBSOBGBjeaGBXaGBKapaSBPBKBGBigBGaKBGBXBg 

GPGGGGaGGGGGGGGGGaGGPGQPPaaGnGGQGGGaGaaGOGPGauGaGaaGGGGGOGGGGGaG 
BGBXBGBXGGGKBGBKBPBKGGGXGGBSICBGBiSGGGKBGBSBGaiSGaGKGaBHSBGB^BlBGBSaGBS 

GaaGGGGaapppaPGaaGaGaGPOGGGGGGaGaaGGPGaGOGPGGaapppGPGaGGGGDGQGDa 

BxaaBXBaBXPPBXBaaXPGBISBaBXGGBKBGBXaaaSiaGB^gGGBXBaBXaGBXBUBXBGBSBg 

PPGaGaGGGGaGGGGaaaPGGGGPGGGGGaoaCGGGaGGaGaaaGGGaGGGPPPPaGGGGGGGa 
BOBXBGBXBGGKBGBXBnGKBOBXBGPKBPBXBGGSOBGBSBnGSgBGBXBGGXBQBiaBGBKagBg 
PGaGaGaGGnGQPPPGOGaGaaaGOaDGGGGaanGGGGGPPQGaGGGGGaGOOGGGGGGGaGGa 
BXBGBXBGB8GGBXBPBXGPBXBGGXGaBXBGBKGPB18BDBBIPPB9«BaG«DGGBXBGB8)BGBXBg 

GaaaaGGGGGnGPGGaaGGGGGQaGGaGGGPQGGnaGGGGaaaGGGGPGQPPGPaGnGaGaaaG 

BGBXBGBXBGGXBGBXBGBXGGGXBGGXBGBXBGGSIBGaHBGBKGPGXBGGXBGBXBGBXBaBa 

PGGonGGGaGaGGGaQGGGPPGGGGPaGGaGaaGaaGGPGaaGGGPGGGGaGaGaaaaQaGGpg 
axaGaxBGBXGaa8aGB8iBGaxBGaxGGBxaGBXGGaxBaaxBGa»<BGaxGaaxBGBXBGaxag 

GPGGGGGGGGGGaaaPPPapaGGaGPPPCPGGaOGGDaoaOGGGOGGQPaPOGCGPGPnGQggg 
aaaKflGBXBPGiXaGaKBGPKBGaXGGBXBpaiSBGPXBGBMBaGXaGBXGGaxaGBISBODXagBB' 
GPGPGGGaPPGGGGGGGGGGGGaGPPPGGPPaaGGGGaOPPQGPGGGGPQGGDGCaQGDQPGgg 
BXBPBHBGaKGQPSSBPBHBGGxaGBXBUBKBQaXGGGXBGBKBPGSSGGBglBUBXQaBXBgBKBg 
GGGGaGGOaaGPGPPaGPPPGGGGPGGGGGPPCaPGaPgacaPPGGOQGGGGGGGGGGDapggg 
BGBXBPBXBGBXBGBXBGBHBOBXBGBXBPBXBGBXBGBXBPBXBGBXBGBHBGBXBPBXBgBK 

aQGGaGaGGaGGGGaGGPPapaGGGQGGGGGDaGGGGQaGpaGGPPaQPQGaGGGGgpagaagg 

BXBGBSBGBKBGBXBGBXaGBXBGBXBGBXBGBXBPBXBGBKBGBXBPBXBPBXBGBXBGBKiag 

PGGaGgQGaGaaGGGGGGPPGaGGPGGGgpgaGGaQPgappgaoagGgpgaaa^ 

SGBXaGBXBGBXaGBXBGBXBGaxBGBiiaGBKBGBXaPBXBGBIsaPBBSaCBXBGaXBgBXBGas 
GGGaaDoaGGaauGacoGaQaaGGaaaGGPGgGGgQu^^ 

BXBGBXBGBXBGBXBaBXBGBXBGBXBOBXBaBXBGBXigaSBGBXauaHBgBXBGBXB^^ 

DaQaaGGGaGGPQapppGGPGPaGGaPGGaaaGQGPGaaQDQGGQGGaaDapGaaaGaaGGGPO 


Fig.  1676. 


"□BDaafflappBGGafflacpaiGaQffiGGSfflGGGBctaQfflGGaffipPGBGgcBgppfflgbGKGGGffiLGgBn 
BHaaaxaGaHaDaHacBKa  TaHaGBBaaasagaHapBBiacBKaDBgBGaKagtaxaGastBgaxag 

HGGGiiGGaBPPGBaGGBGGGBPGaaiGPaaGpqaiQaGfflPQQHPPPBggGffiagg  BOGGaaggBgug 

aaBSBGBXBGBiCBPaMBGBKBGBHBGaKBGBMBGBXaGBMBGBSgBGBSBgaB  BGBXBGBgBgBK 

PDBQGGBGGPSIPaPBaa'.JBPGaBGPQBGaGBdGaffiGGPBPPUBGDPBgGOKgGQSGGGEgggag 
BHBPBMBQBMBGBBBGBHBGBHBPBKBGBiaBqBXBPaKBPBBBGBBBPBKBgBXBGBXBgaXBg 

§8aoGBGaGBaGaBapGBPGDffiGPGMPGP«paaMaGP«aGG«cGDBgpg9Bggg  spGGBggjjBPpg 

BGBKBGBSiaPPeOBPaKBGaMaGGHGGBXBaBgaGGPSBPBKBGBMggGMgpBX  ■GBXBGBHBGB8 

DaBGupfflGGBfflBaaBGGaBaQBaBaBfflPGGBPaBaBGaBGaPBaGBffiBgBBg jcBaGOBgugBg 

■■8aaBXBGBMGPBBBGBBaOBHBPB9SGGBKBGJ|i9GPB8BGBXPGB8agB8gP  ■XBGaxaGaXBD 

BPaoBGGOffiaGBBaGaftaGBffiaGaffiGCBiiiPaQBaPBBPPGaGGBffiPQgffigcB  sGGGsggggggg 
BpaHBGBxaGaHBGaMBGGHaaBHBGPHaGBBBaPKBGBHaGGKagBKBgDgiGasaaBxagas 
□GffiaaPBGGPfflBaPBnGpaiaaGaGPOBapGBUGafflBGPBnGaBBpgagggBBDcaaGGigpgBo 
BKaGaKaaaHGGaKBaaHGGaMaapBDPBKaGaKGaasaGaaGGagagggjGBxaGaxBGaxBG 
ffiQppBaaPBGPBffiaGGBaaBffipaaffiBPBBQanaGPBffiPaQffiDPiBggGBBgBBagGBPggffiPGg 
flaaxaGaKBGGKaaBHBPaHGaosaaaKaGBBBaGBBGBHBGasDaaggBgaB ■□BxagasapBs 

PDSaGaBaaGBBPGBaaPfflGPBBBQPKBGDBnDDfflBPOBGgGBggBBiggffiB GPSLi22ig2SSS 
BHBGaXBGBKIPPaeeaaBBaPBKBPaHaDaBBG  BBPPBKBGBXBGBKBPBHan  ■XBQBKBGBBBG 

ffiaGQ'aaPBGaBBPaoBGGGBPacBaDBBPLjaHGPBBGGGBPaafflggGfflpUB  piaaPfflgGgBPGG 

■GBXBOBXBaGKBGBSBgPBBGBKGGBXBDBSgBDGBBGBSBQPBBGBKggBK IGBBBgBXBGBX 

■GBappBoaGBBaawQpaBBaaBGOBBGaaBPGPBBaDWGGGBBggBgDBBO JPBPPgsgSSSR 

BBBGBKBGGKIPGGKBGBBBaGHGPBiSBOBSOaaGBGaGKBGBBBggfggBBBa  ■8goa|BPaxaG 
BaaGBDGaBBCBBBGGBOGaBBPBBPaGBPGGffiBGBBBGGBggPBBQBfflgpg  BGGBffigCLiBgaa 
BQaBBGBXBGaKBGBHBGBBBPBBBPBSBCBSBGatlBaBBBgBXBgBHBgBEg  ■GBBaqBXBGBH 

DasaapBGpaBGPaBGGGBPOOBPDaBPDGBDDGKGOQBgpgBggQBgpgBG  □gagS^SSPaBQ 
BKBGBHBoaHBaBXBGBHBDBBaGBXBPBHaPaisaGBMaaaxBuBXBaaKao ■KBGaxBGaaao 

SpPDBPaPfflPCaBODPffiGaaBaGQSpDDBGCDBOQQBGQaBgGgfG  «S22SRiJ9SS2S 

BGB8BGBHaGBtaaaB8BOflHBaBHBGB8aGB8BGB8aaBSBGB8iBGBHBuaB  BaBsaGBBagaa 

■afflQaaffiaaoBaaGBapaffiapaBDGGffiDPPeaaQBGOJBGGGBaaaBaGGBg GOBqpgffiaacBQ 

B8BGB8aaBXaaa8aGa8BGaxBGa8BGB8a'. B8BGa8aPB8BGBXaGa8BU BBBGaXBGaBBg 

^GPPSQaPSPQPBCGDfflGGGBPPPaiPPaBPGGBaPQBCCDSQBQBaDQffiQaGEGaaBaGaBQDD 

Fig.  1677. 
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Figs.  1675  and  1676  belong  to  the  same  pattern  and 
are  shown  separately  in  order  to  illustrate  the  method 
of  construction.  The  completed  weave,  Fig.  1677, 
shows  that  the  transposition  of  the  two  textures  and 


□qaoaBaaaaaBQBsaiesoaiaaGis 
■^■■■■■gBjBBDDnDBaaDDaaa 

■□□■□□■□□■□□SffiDSffiDSSDKnU 

□□■□□■□□■□□■□ssaBBaiegDasE 
■■■■□■■■■■□■□«□□□□□«□□□□ 

■^■■■■■□■■■■□□DCBDQDDDffia 

■■^^■□□■aaBaassosBansasaa 

■■■■□■■■■■□■□ffiDDDDDfflaaaa 

■□□■□□■naBoasaaBBQiisDasa 

Fig.  1678. 


DDDB 

umma. 

Fig. 1679. 


□BBBBBaBBBBaGaanaaaaanu 

naoBaBoaaBoaaBnsBBCsassn 
kaBoaDBOBaaanBSDScaBBasa 

SBBBOBBBBBaBDaaDOODBOCICia 
□■□□OBaBOoaBBcaBaBBBOBa 

SaaBaaaaaaaBaBOBBBOBOBBB 
□BBaaauaaaaaaoaBDaaaaBa 
□□□aaBDgnaoBaBaBBBDBUBBB 
BaaaaaBaaaaaBBnaBaBBBOBa 
BBBBaBBBaBDaaBaDoaDBDaaa 
aaaaaaaoaaaanasaBaBuisDsa 

Fig.  1680. 


the  drafting  of  the  weaves  are  the  same  as  in  Figs.  1652 
to  1663. 

•When  the  warp  and  filling  are  set  2  face  1  back  or 
2  back  1  face  and  each  texture  is  brought  alternately 
to  back  and  face  without  changing  the  weave,  the 
method  shown  at  Figs.  1678,  1680  and  1681  is  adopted. 


iiiiaaaaaBaBaSSgSHoSSaDDaBBaa^^^^ 

SRSRR2SSSSH2ii*°*°***D«D""5"D"aDB5DnB5B5nn" 
B8BSSS!RSS2SSSRRSSSSRRiSSR£2°""°'°D»"a"aoBBD 

SWUMSaauBaaauQuDBDQUOOBDBoaBaaBnHBHBHnHHHBHnHaikS 

□DDBDBQDDBaBQBaBBBnBDBBBnDnBaBanSBnSnOnSnSnRn 

22SSR2295!R°°"««»DD*«s«"onaan5nDBBa5DDB5D5nR 
■aBBDBBaaBaaaBaDDacaoaaaaaaanaBaBBDBBBaBaBa 

BBanBy5BnngSSSSRP2S^SRS2SSSR2"s'"*°"""°"^ 

nDHn«nnnRR«n5R222SSR222HSSRR***»DDBBBfflanBSffl»aDBB 

gSBgSg8g8y^ggSg:^S5g5:5a8S8§gSS§BgS2BSBSlgRgRgSg 
SgggSRR|gggRag!5R22SS5R2RSsSI*°»«""*° 

«BangRg«yR2RSnSSRS5S5SSBSS9R°°D*D°nOaffiaDDQDBDDDa 

«SnRSSiinR«S5PSRR25RBHH2Si*°*D***D«aMBBaBaBB«Dffia 

□DDOBnnnRR«n5n222S!R2225SSRRi*«*°°***«DD""*«°Q»» 

□Bog^S8gSBB«a85Sg:ggg:g:RgggigBBDBB2R2RggyRgRggg 
8^SSgBBiggSRg2S!R22255R23sslR^«««»*D"s«*^^ 

«BBa«Rg«gR2n5n!SRSSSSRRSSi2R9R°»CDDOaBaDODOBDaaD 
■nnnng£nnRn2SRSRP25RSRHSS**D*D***D*0*«Sa«C)«««D«a 

a8BBBSBGg22SSR222SSR222!!R222!"5'^'^°'^»'=>affi^»»°Q»« 

□□□■n5nRn5SSSRRSn5nRS5SSSRS!S""'-^"»""DDDCBQaDaDBa 

nnB5nnRR25RPRR2SRSRR2SRiPR°"°"D°D"a"D"a*s«D»as»« 
aiBSn222SSR222SSR222!!R222!!R'='°°'*'='Q|='^»snaos»»^Q 

BgS585:gSg8g5S55BgSgSgBg:55g8gS5:585gggBg8g^gRyR 
■8BBSBS8Bgg::R222!SR2£2S5R222!5™°°"^ 

8§s;§g8§s:sgR§s:RgRp25R"°"5:?Bgs^ 
ss::Bk2s::3ggs::Rssg:;Rkgg::8ggs::B2giggggB^ggg8 

BaBQDGBDBQaGBD«aaaBDBGa5B"BgDgBgBgnS«liB«QSBB8BS 

Fig.  1681. 


At  Fig.  1678  both  face  and  back  are  woven  plain. 
Fig.  1680  shows  a  basket  and  a  plain  weave.  Fig. 
1681  is  a  complete  draft  in  which  one  texture  is  plain, 
the  other  a  2  up  1  down  twill.    The  motif  for  Fig.  1681 
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is  shown  at  Fig.  1679.  These  fabrics  are  usually  set 
1  fine,  1  coarse,  1  fine  thread,  or  1  worsted,  1  mohair, 
1  worsted. 

If  the  cloth  is  set  1  face  1  back,  the  weaves  are 
arranged  as  already  illustrated  at  Figs.  1638,  1639 
and  1640. 

There  are  transposed  weaves  in  which  each  fabric 
is  not  woven  with  the  same  weave  throughout,  the 
weave  being  changed  when  the  fabric  is  carried  to  the 

■□■■■■■GBGBOBBHaBGQlilQaafflaGQBGGaBaQGnsaDaBaayBSBSn 

■GBQBaGaaGGDGQaQaBBBBIlGBDBffiffiliaGBaBaBBBGiaQSGSGSQ 
■■■■■GBaBBBBBGBGaBGaGBDaGBaGGffiaGGffiQaaBQQBBSBBGSH 
■aBGDGaGDGaGaGBBaSEaBBffiBBaHQBBffifflBUfflGfflBSaaBaBDBDSn 
■BBGBaBBBBBaBaGBaGGffiQQGBGGGBQGGBGQCffiaaaBBBBGBGBB 

BGQaaaaQGanaafisaBaawDfflSBBBaBaBBaMBaaaaBGBaBaBQBn 

BGBGBBBBBaBGGmGPGBaGGBOGOBGGGBGaGBaCBBBIIBaScaBBB 

aGGGGGaaGaffiaGBGBSfflaffiGBGBBBBBGBGfflBBaaBGBaBCBGBnBn 
BGBBaBBGBGGBGGUBODaBGGGBGaGBGGDBDGBBBBSaBGBaBBBG 
DGGDaGGOGBBBBffiGSaKBBaffiGaGBBBBlGBGGBGBGBGBnBQBGaH 
■aaaBGBGOBGGGBGGGaGGaBaGGBGGGBaGaBBBaGBGBBBBanBa 
nGaGaGBaQBGBfflBBaGaaffiEBBfflGBaffiBBaaBGBGBGBGBDBGGGGn 
BBBGBGDBGGGBGGGBGGGaGGGBGGGBGGBBBBBGflGBBBBBGBGBB 
QGGGGBBftBBaBGBBaBMGBQBBBBBuBGGBGBGBGBCBGBGGQQGQa 
BaBGGBaGGaGGGaOGGaGGGaGGaBGGBBBBBaBGBBBBBDBGBiIBB 
GGMBaBGBBSfflBaBGBBBffiBGBaBBBaGBGBGBGBGBaBGGGQaGQGa 
BGGBGGGBGOGaaGGBGQGBGGaBGGBBBBBGBGaBBBBGBDBBBaBG 
gBaBaBGBDKBBaBGBGBBBBBGBGGBCBGBaaGaaaGGGGGOGaaaG 
□BGGGlGGGBGGGBGGGieGGGHGGaaBBBGBGaaBBaaaaaflBaBaBG 
□BGBBffiBBGBaBBfflBSGBGBBBGaBGBGBGBGBGBaaGGGGGGGGQas 
GGGBGGGaGGGaGGGBGGGaaGBBBBBGBGBBaBBGBGBBBBBGBGGB 
BBaisGBBBaaGBGaBSBfiGBaGBGBGBGBOBGBGGGanGGGGGaGaB* 
OBGGGBGDGBQGGHGGGBaaBBBBBGBaBBBBBGBGBBBBBGBGGaGG 
gBffiBfflaBDBBBBBGBGSBfflGaBGBaBGBaBGBQGGaGGaGQGGBSaBaa 
□ODBGGGBDGGSGGGBGGBBBflBGBGaBBBBGBGBBBBBGflGGiGGGB 
DBBBBaGBaffiBBBBGBGaBGaaBGBaBGBaGaGGUGGCGGGBaBaBaB 
GBGnGBGaGBaGGaGGBBBBBGBaBBBBBGBGBBBBBGBGGBUQGBGG 
gagBBffiSBSgBgBaaGGBGBaBDBGBGBaGGGaaGGGGaBBGBaaSBaB 
QGaBaaaBGGaSGGBBBBBGBGBBBBBGBGBBBBBGBGGaGGGaGGGffi 

ffiBgBgaBBBBGBGaBaBaBGBGBaBGaaGGGGnaaQQaBaaBGBaBaa 

DBQQgaagQBGaBBBBBCBGBBBBBaBGBBBBBDBGDfflaaGBaaaiaa 

fflBBBgBQBBBaGBQBQBDBaBnBaaaGaGGaGGGBBGfflOaBfflaBaBaB 
DgQBgGDSGDBBBBBaBQBBBBBGBGBBBBBGBGaBaaaiaaaaQQGB 

□BBBffiBDBaOBGBGBGBGBaBGaGGGDaaGGGaBBaaaaBaBBBBBGS 

gEgngaGgBBBBBDBGBBBBBGBGBBBBBGBGQBGaaaaaaBaaaBoa 

OGaBaaBBBBBGBGBBBBBQBaBBBBBGBaaBGGQaGaaBGGQBGGaB 

BigBgaBQBgBgBQBGBQaoaQaGGGaGaBaffiaBaffldBBBBMGBaK 

DBggBBBBBGBDBBBBBgBQBBBBBaBGGBGaGBGGaBaGaBaGaBQa 
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Fig.  1682. 


opposite  side  of  the  cloth.  Each  fabric  appears  alter- 
nately on  back  and  face,  but  shows  in  each  case  a  dif- 
ferent weave.  No  fixed  rule  can  be  laid  down  for 
drafting  such  weaves,  the  aim  being  to  bring  the  trans- 
position of  the  fabrics  and  the  different  weaves  in  the 
required  order.  The  operation  of  drafting  is  facili- 
tated by  coloring  the  draft  to  indicate  each  weave. 

An  example  of  the  last-named  construction  is  seen 
at  Fig.  1682.  This  is  a  48-thread  diagonal,  of  which 
24  threads  belong  to  each  texture.  One  texture  is 
woven  with  a  6  up  6  down  twill  when  on  the  face  and 
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a  2  up  2  down  twill  when  on  the  back,  both  twills 
running  to  the  right,  as  the  face  of  the  cloth  is  held 
before  the  observer.  The  other  texture  is  woven  with 
a  plain  weave  when  on  the  face  and  with  a  2  up  2  down 
twill  to  the  left  when  on  the  back.  On  the  face  a 
plain  weave  alternates  with  a  6  up  6  down  twill.  On 
the  back  a  2  up  2  down  twill  to  the  right  alternates  with 
a  2  up  2  down  twill  to  the  left.  Fig.  1683  represents 
the  face  and  Fig.  1684  the  back  of  this  fabric. 

Each  of  the  transposed  double  textures  thus  far 
shown  consists  of  two  fabrics,  each  of  which  preserves 
its  identity  while  passing  alternately  to  the  back  and 
the  face  of  the  fabric.    Each  thread  in  the  cloth  be- 


■■■■■□□caaasano«acc!iasr:a 
mmmmoaaoaamamamamDmumamm 
■■■□□□□oonanasnsaiaacaaa 
■■□canoDsonanasosasaaaaa 
aaaaaQasDSDaasDRasDaaaaa 
□□GaaasasDnasasanGEaBaaa 
□□□□□BiDnanGna»asaaaaaBaa 
□□□□sasosDaiDiiaHuaaBaaaGa 
□□onDiiaaGHGaaiBaBaaaaaGaG 
□GairisaaGnGnasGaBaaBBGaGO 
csGSGnamaEecsaBaBBBBGGGGO 
nonGfSGsawGsicBaBaaBaGOGGD 
□aGBGaGawnwGaaaaaaQGGGGDB 
nDHGnGBOsaaaaaaaGGGGGGnD 
□KcsGoiGSGaaaBBaGaaGUGsan 
nonuaGSGaBaaaaGGGGGGSGiiG 
□aanGnaaaBBBaGGGGGGaiGnGs 

aGaQSaBBBaBBGGGGaGSGSGnO 

OKGaGBBaaaBGaGGGGSGHGn  m 
SGaGBBBBBBaoaaGOsasGBGna 

□SGBBBBBBGOaaGGSGSGISGHGaB 
ffiGBBBBBBGapnGGIiGieGtiGnGiCIG 
GBBBBaBGGGGGQBGSGBGSGfCGn 

aaaaaaGGGGGGaGEEGeGaasGso 


Fig.  1683. 


aQQBBGaBBQGBBCGSSG'rilSRana 
GGBaGnBBGSGGSilGDKXGG9>)Gaa 
GBBGGBBGGSSGGnSiGGItit'GOBaG 

aaGGBBGaaaffinGGSffiGusGBaGG 
aGGflBaGasGGssGGXHGGaaGGa 
GGaaoKGonsGGawG'.  eeGaaGGaa 
GaaGGaaSanaGGHaeGGaaGGBaG 

BBGnGGSSGGSnGOaBGaaGGBaOG 
aGGaSGGaBSGGKHGGBaGGBBGGB 
GSGGBSGGSaGGnGBBGnaaGGBa 

GnaGQsaaasnGaaaGGaacinaaG 
aGsnGGaaGGsecaBGGBBGGBBGa 

aGGaaGGBaGGBBGDBBGGBBGGB 
neOGnaaGieGBBGGBBGGBBGaGG 

GaaGanHGGBBGGBBQGBBaGiena 

GGaaOGSGBBGGBBGGBBaaGGaa 
aaGaeGGBBOGBBGGBBGGaaGGa 
naGGBGBBGGBBGGBBGaGGanaG 
QaaGGBBGCBBGGBBGGnaUOanG 

GaBGBBGGBBGGBBGaGaaaaaBa 

CGGBBGGBBGGBBGGaaGGieSaaBl 

aGBBGGBBaoBBGBGaKaaawaaD 

aBBGGBBQaBBGGBaGGBBaGaBO 

BBGaBBaQflBGaaGaBGaBBaGBa 


Fig.  1684. 


KHMHBKBKGteBBKHHKKgiSiiGBS 
HKQaGODaOMKBMKGGaaGGGiOO 
SKGB8IH:i888MBHHGKiCKeCHKie8 
gj8aHBB8B8BHB8BGtiKX»OiOK»«» 
.SSGBBBBBBBBBXKGilKBBBBaB 
HHKGMBaBBBHMXKHGK'XaKtCtCKSI 
BKHGKKBBKgfXHKHSigGKKaK^eiEBIS 

□aaaBBB»»aaGGGaaKiiBxxgQcr 

BSBSHBBBKGHIBHKXKKXB^ieaHti 
H9«K!IKKatliDCi8aX3«!aiOiCiCBKBG9<8 

BBBBBaaasGtiKBaBBBaaxKGgH 

BKKKKSKSetOG^iCBKXKKKSliitCGiaH 
BHiBt«8K8'K9iGHSCBK8888>egHGNSg 

BKscaaaaaoGXKBxsiacGGDaggg 

BKi«GS8SeKiCX8XBKKaK8B8M8K9« 
BStKGKKXiCXKK^BKMGKiiSHBBKM 
BHtliaKiCBBBBBaBXMGKKBBBBBB 

tDKKGXXBXXiO<KKK8Gt«BiB88£E899 
HK8GSIiCB»g9iBiHaB8HaHlgB8MBMB 

GGaGSBHBKKaaaGaGGKHaKaGQa 

HH8KliSEaKI>CG«0iCHHKKSDICBK8aaB 
BgiH88iiaiCScaHX89eK8»<MaR8!GBB 

■BaaaaaHsoaHxaBBBBBaHxaaK. 

Fig.  1685. 


longs  to  one  of  the  two  textures  and  does  not  pass  to 
the  other.  This  arrangement  permits  of  but  two 
shades  to  appear  on  either  side  of  the  cloth. 

There  are  cloths,  however,  which  are  partially  trans- 
posed fabrics,  in  which  a  portion  of  the  threads  of  one 
texture  change  places,  as  it  were,  with  threads  of  the 
other  texture.  By  this  arrangement  it  is  possible  to 
obtain  three  shades.  For  example,  we  may  have  one 
shade  made  by  the  crossing  of  black  warp  and  filling, 
a  second  shade  by  crossing  white  warp  and  fiUing, 
while  a  third  shade  is  a  gray  obtained  by  carrying  the 
white  warp  across  the  black  filling  or  black  warp  across 
the  white  fiUing.  A  tiger-skin  pattern  can  be  made 
in  this  way,  the  ground  being  a  mixed  shade,  while  the 
spots  are  made  with  light  and  dark  colors. 
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An  illustration  of  two  plain  weaves  combined  and 
transposed  in  this  way  is  shown  at  Fig.  1686.  The 
ground  is  a  mixed  shade,  while  the  stair  pattern  alter- 
nates with  a  light  and  a  dark  shade.  The  motif  is 
seen  at  Fig.  1685,  each  line  of  which  corresponds  to 
four  threads  in  the  complete  draft. 


□□□BBBDBflBaBBBaBBBOBBaaBBBaBBBOBBBDBBiSBaBBaBBBDB 

□BBBgBDDDBDaOBaaDBDDGBDDDBDaQBaDDBDaxaDDaBQDDBDD 
□BgaaBBBDBBBaBBBDBBBaBBBaBBBaBBBDBBBHOBBaBBBaflBB 

BBgHgDDBDaDBaaaBDDDBaQOBDDDBDaDBaDDBDDBQOaDBDDaa 
□GgBBBDBBBaaaBaBBBaBBBaBBBOBBBOBBBOBHgaBDBBaBBBDB 

DaffifflOBnODBaDQanDGBDDDaDDQBDDDBDDOBDDHQaDDBDQDBDO 
□SOCOBBaaBBBDBBBaBBBaBaBaBBBaBBBaBBBBaHBaBBBaBBB 

aHgBDaDBDQDBaaKOQDeODDDHDDaHDaDSiDODHODCBDDDaBDDaB 
□□□BBBaBBBQBBSBaHBXOBBBDBHHDBIBBDHBHaBBHaBBaBBBOB 
□BBSPBQDOBDDHDOOBQDDKDDDKDDnBIDDDBaCDKQaODBaDDBDD 
□BgDOBBBaBBBBOgBHaBBBiaSBBaBIHtCDBBaaBBHaBBaBBBaBBa 

BBDBDDgBgooBgDxggggagggigggiggQBgggBgQQB 

□BBBDI 

□soDai_   „  ^  

fflBgiOggBaDDBDDHDOaDBDgaBnDGBDDDBQDDBDDDBDDOBDQQi. 
□OaBBBOBBBGBBIBBiaBBOBBiOBBBOaBBOBBBaBBBaaflBaBBBaS 

□ffilfflDaDQDaDDMaoODBUDDBDDDBDQaaDQaaaDDaDDDBDDaaDa 

□BaDaaBBGBBBMaHianBBBaaaBGaBBDBaaQaBaaaBaaaBaaBaa 

BBOBoaaBaDDBOaRDaDQBDaaBnaaBBsaKnBDiiBBanBBDBBaaB 

□□OBBBUBBBaBXXBaBBDBBBDBQDDfflDDDBaQDSaDDfflQDDBaDaBB 

aaBBaBGaaBnGHaoDaBoaaBaDoaiBaaiiBeiaaBaaBSBUBBBDBBa 

□BOGGBBBGBBBHQKKGBBBDBBBaiiaaDBGaafflaQafflaoaBDODBaD 

ocQBOGGBQaQBaaKOQaaBaaaBaEBaffloaGBaDGBQOOBDGOBaaaB 

■BGBBBDBBBGBHSSiaBBGBBBaBGQGaBBGBBBaBBBGBBBGBBBGa 

□BaGGBaGDBaaHaGGaBGaaBQaasaBQBaaaBoaGBGGGBQQGBDa 

□BBBGBBBGBBBHGHBGBBBGflBBGaGaaBBBaBBBGBBBGBaBaBBB 

□gnBODDBGagBGGiaaaQaBGDaBBaaffiaaoBaaoBaaaBGaaBaaaB 

BSgBBBgBBaaaBHSGBBGBaBGBGGGaBBGBBBGBBBaBBBOBaBGa 

oBgQaBgcgBGQgaGGDBGGaBaGDfflBBaBacGBGaaaaaGBaaaaaa 
nBaaGaBaGaaaMGHHGaaanaBaaaGGaaaaGBaaGBBBGaaaaaaB 

DDBDnDHaODKDGGSJQGGGBGGGBBaQaaGQBGaaBGDHGGaseQaDHQ 
BBBGBHBgBBBGKHiCGBBaBBaGBGaGaBBDBBaOBXHBaBBHaBHHa 

BDcaHaDDanaa»aaaoBaGaaQGGa«ffiGBGGaaQOBiaaDBaGQHOOD 
RgBBBgaBBDBHHGBKaaBaaBaaaaGGOBBBGaaBBaBiBBGSHBaHB 
□DaBDGaBGaGBaQGBGaaBaGGBaaQBGooBGaaBQGHaGaGBaQaB 
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OaaBGBBBaBaBGBBBGBBBGBBBaBDGGBBBGBBBBGBBGBBBGBaB 

■aasnBGBBaGBBaGaaBGaBaaaBaaaGGoaGaQBGGHGGGGBGOGB 

□□□BaPGBGGGBGaGBGQGnGGaaGaGaaBGaBaGaBBBaBBGBBBGB 

aaBnonnnGaaaaaaaaaanGaaaGagaaaGaaaGGHGaGGBGGGaGG 
QBDaanuaaaoQGaaaGaGGGaaaoaaaGBaaGaaaBGKKaaaaGaaB 

Fig.  1686. 


CALCULATING  THE  NUMBER  OF  HEDDLES 


When  the  warp  is  drawn  in  straight,  the  same  num- 
ber of  heddles  are  placed  on  each  shaft.  For  example, 
if  2400  threads  are  drawn  straight  on  8  shafts,  each 
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■□BBaaDaaaaDBaBaDaaBBoaaaBaaaaaaaaaBKiDgDasnsffiagagtg 
BBBBaBBBBDBBaaaBBaaaaaaBDBBaBaaBaBOBaasDegngfoaDffia 
aaaaBBBaBBaaoaBBaaaaaBaBBaBaaBBBaaBBSGDoasnfsgngnH 
□BBBBDBaBaGaBBaaaBBBoaaBBDBBBBaBBBBDasiQnoffiasonasag 

■BBGBBBBGBBBBCBBBBDBBBBGBBBBOBBBBaaBMGaanSnSSqggga 

BaBaBBOBBBBGBBaBGBaBBoaaBaaaaaaaBBBBGanGffiDsaeiangna 
■■■■□■■■■□■■■■GBHBaGBBaaDBBaaGaHBGBKGaGGnsseuagoH 
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DaGGGaGGaoaGGGcaaaaoaaGnaaGanGoaaDQGGGOGaGDDGQGGGg 
oaoGaQGaQaGQGaDaaaGGnaoaaaooDaaGDaaaKGQGGDQGGGaagg 
DaGQGaGoaaaaaaanDaGDaaaDGaaGaoGGGQGaDXQxaQDGQHQggQ 
□GaGaaaaaDaGaGacQQaDQQOGDGaQOCQnGGaGaGXQscGGnGGKGKg 
DGaGoaoaGGaaaaaGGaGaaaGaDGaGaQGGDaaGnGGQOJCGXQGaaag 
caooGaQGQaGGaQacaanaaDGGGaaGOODGGGaaaGQQGQXQscDDGGg 
■aQOGanaaaanaaQBDDaaanGaGanaQGaaGGCBaDaaDaaGaaDGGg 
OBaGGaBaaGaBaGGGBGGGGBDGGGBGGQaBGGGaaaGGaDGaaaGaag 
DaaaaDaaGGaaaaaaaBaaGGaaaGGBDaGaaaaQaaGQaoaGGGGaag 
GaGaGaaGaGGaGaDoaaaGGGGaGaaGaGaaGBQaGGQaaoGaaGGggg 
DaQGBGanGBQGaDBaaaQBGaGPaaDaaaGGaGBGaaQDaDGaGaaaDa 

Fig.  1687. 


shaft  will  carry  300  heddles.  With  many  drawing-in 
drafts,  however,  it  is  necessary  to  vary  the  number  of 
heddles  on  the  different  shafts  to  correspond  with  the 
draft.  The  number  of  heddles  on  each  shaft  is  cal- 
culated as  follows : 

(1)  Divide  the  total  number  of  ends  in  the  warp  by 
the  ends  in  a  pattern  to  find  the  number  of  patterns  in 
the  full  width. 

(2)  Multiply  the  number  of  patterns  in  the  warp  by 
the  number  of  threads  drawn  on  each  harness  in  one 
pattern. 

This  method  is  illustrated  by  the  following  calcula- 
tion based  on  the  drawing-in  draft  shown  at  Fig.  1687, 
in  which  there  are  50  threads  in  the  pattern  and  4000 
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threads  in  the  warp,  making  80  patterns  in  the  full 
width : 

Shaft   1,  80  X  2    160  heddles 

Shaft   2,  80  X  4    .    .   320  heddles 

Shaft   3,  80  X  4    320  heddles 

Shaft  4,  80  X  2    160  heddles 

Shaft   5,  80  X  2    160  heddles 

Shaft  6,  80  X  8    640  heddles 

Shaft  7,  80  X  7    560  heddles 

Shaft  8,  80  X  7    560  heddles 

Shaft   9,  80  X  7   .560  heddles 

Shaft  10,  80  X  _7  ^  heddles 

Total,  80  X  50  .......    .  4000  heddles 


THE  INFLUENCE  OF  THE  WEAVE  AND  COLOR 
PATTERN  ON  THE  COLOR  EFFECT 

Patterns  for  cloth  may  be  divided  into  three  classes : 

1.  Color  Patterns.  A  smooth,  uniform  weave  with 
the  pattern  produced  by  an  arrangement  of  threads  of 
contrasting  colors  in  either  warp  or  filling,  or  both. 

2.  Weave  Patterns.  Warp  and  fiUing  of  the  same 
color,  the  pattern  being  produced  entirely  by  the 
weave. 

3.  Weave  and  Color  Patterns.  These  are  produced 
by  combining  weave  and  color  patterns  in  the  same 
cloth. 

Varied  and  interesting  effects  are  obtained  by  com- 
binations of  weaves  and  color  patterns.  Such  combi- 
nations often  change  the  appearance  of  the  cloth  com- 
pletely so  that  the  resulting  pattern  does  not  resemble 
in  the  slightest  degree  either  the  weave  pattern  or  the 
color  pattern  which  have  been  combined. 

In  sketching  color  effects  the  weave  is  drafted  in  the 
usual  way.  Then  all  warp  risers  on  the  dark  threads 
are  colored  black.  If,  for  example,  the  warp  is  dressed 
1  dark  1  light,  the  risers  on  the  first  or  black  warp 
thread  are  colored  black.  The  risers  on  the  second  or 
light  warp  thread  are  either  left  uncolored  or  colored 
a  shade  other  than  black,  say  red.  The  filling  colors 
are  next  indicated  by  painting  black  the  blank  squares 
(sinkers)  on  the  black  picks.  The  blank  squares  on 
the  Hght-colored  picks  are  painted  red. 

The  black  color  now  indicates  the  black  in  both 
warp  and  filling,  while  the  red  indicates  the  Hght 
shade. 

350 


COLOR  EFFECTS 


351 


The  effect  depends  upon  the  position  and  order  of 
the  differently  colored  threads.  Frequently  it  is  pos- 
sible to  obtain  an  entirely  different  pattern  simply 
by  changing  the  position  of  the  filling  colors  so  that  the 
dark  pick  will  come  in  the  shed  previously  occupied 
by  the  fight  color.  This  enables  many  different  pat- 
terns to  be  produced  by  simply  changing  the  position 
of  the  color  in  the  weave  pattern. 

As  color  effects  are  in  extensive  demand  and  de- 
signers are  constantly  caUed  upon  to  supply  new 
designs  and  combinations,  it  has  been  considered 
advisable  to  give  a  large  number  of  examples,  Figs. 
1688  to  1874.  In  afi  of  these  drafts  the  warp 
colors  are  indicated  at  the  top,  the  filling  colors  at 
the  side. 

Figs.  1688  to  1705  show  color  effects  on  a  plain 
weave. 

Figs.  1706  to  1741  are  color  effects  on  twill  weaves. 
Figs.   1742  to  1749  are  color  effects  on  basket 
weaves. 

Figs.  1750  to  1873  show  color  effects  on  crepe  and 
similar  weaves. 

In  many  of  these  drafts  the  weave  is  shown  at  the 
bottom ;  the  warp  pattern  at  the  top ;  the  filling  pat- 
tern at  the  left;  and  the  color  effect  in  the  center. 
Following  is  a  list  of  corresponding  weaves  and  color 
effects  which  are  shown  separately: 

Color 

Effect  Weave 

Fig.  1692   Fig.  1693 

1711 
1714 
1734 
1750 
1752 
1755 
1757 


Fig 
Fig 
Fig 
Fig 
Fig 
Fig 
Fig 


1712   Fig 

1715   Fig 

1735    Fig 

1751   Fig 

1753    Fig 

1754    Fig 

1756    Fig 
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Fig.  1760   Fig.  1759 

Fig.  1761   Fig.  1762 

Fig.  1763    Fig.  1764 

Fig.  1765    Fig.  1766 

Fig.  1767    Fig.  1768 

Fig.  1769    Fig.  1770 

Fig.  1771   Fig.  1772 

Fig.  1773    Fig.  1774 

Fig.  1775    Fig.  1776 


Fig.  1688. 


□□□□□■□■□■□■□■□bqSdS 

□□□□□□□□□□□□anDDDODD 

□□□□□□□□□□□□□□□□□□□a 

BBOaODBinaiBBGIIiBIlBlilllBIBaBB 

□□□□GiBiiaaiaiiflsaQBEBasB 

BBDQBIBBIBBBBaBBSBaBaB 

□□□□■BBBDaaBIBBiliBIlBlia 
BflaOBBBBKBilBSiaillBEiaiia 

□gDaiiaaaHiBlai3BiiBiiaiiB 

BBDOOiBilBIBBilBillBBBIiBlIB 
OaaaBBaBBBillBllBBBBBIlB 

BBaDaBnaaBaaiiBiiBBBiiB 

□□□□■BilBIIBBBIiaaBBBBB 
aaDaiiBaBBBBBBBBBBBBB 
□□□□■BHBBBHiaBBliaBBnB 
BBDaBaaBBBIIBIBBEBBaBB 
□□□QBBOiaBaimanBBBBBIKB 
BBGDHIBaBliaiiBiaBliBllBilB 


Fig.  1689. 

□□□□□aaaaaaBjaDaoBaa 
DaaaaaaaaaaaaaaBaBaB 

ODaoaDaaaaoaaoDDaaaa 
□□□□□□□□□□□□□oQaaoDD 

BBaDBBBBBBBBBBBBBBBB 

□OODBilBIIIllliBBBIIllBBBIiBB 

SBDOBBBBBBBBBiBBBBBB 
□□□■BBISIIiBBBBBBBBEIiBB 
BBaaBBBBBBBBBBBBBBBB 
□□□□■BBBBBBIlBBBBBBilB 
BBaaBBBBBBBBBBBBBBifl 
□□□□■■DBBmBBBBBUnil 
BflaaBBBBBBBiBBBBBBBa 
□□□□■■■BBBBBBBBBBBBH 
BBaDBBBBBBBBBBBBBBBB 
□□□□■■■BBBBBBBBBBBBUl 
BflaaaBBaaBBBBBBBBBBB 
□□□□BBBBBBBBBBBBIMIBIIl 
BBOOBBBBBBBBBBBBBBBB 
□□□□■BnilllilBBBOBIISiliiBIII 


□□□□JiBlBIBBBBBBIi™.....^.™.-^- 
■BOaDBaBSVBnBBBBBBBBBBi 

ySQQBSiiBBi'iamBaBBBBmBniBa 

■■OOnBIIIIIBDBBBBBBBBBBBaB 

SSSBBSHBIIBIIiBiamBBIlMIIBB 
■■□□BBIIBnBIIIIBBBBBBBBBBB 

yyuQM'BBBBaBnmBBaBnBB 

■BagmBllBflBBBBBBBBBBBBB 

□□□□DBBBBBBBBIIBBBOIBBBB 
BBaDBBBBBBBBBBBBBBBBBB 
□□□OBBBBBBBBBllBBBBBBBa 
BBaamamaBBBBBBBBBBBBaB 

□□□□■bbbbbbbbbbbbubbbb 

aBaaBBBBBBBBBBBBBBBBBB 

□□□□■BBBBBBBBBBBBnaBBB 
BBaaBBBBBBBBBBBBBBBaaS 

Fig.  1690. 


DDDaoaGBDaaaaaaDBBcn 
□□□□□BaBaBaaaoBaaaDB 

BDDDQDoaaaDaaaoQDDaa 
DaDDaDaaODDDDDDDDDD 
BBaaBBBBBBBaBOBaBBBB 
□□□□□□□□□□BDBDBDBDaa 
BBaOBBBBBBBOBaBaBBBB 
BBDOaaOBOBBBBBaaBBOB 
□DDDDBaaaaaaDDQDDBQB 

SaDDaaDBaBBaBBBBBBaB 
□□□DBDaDBDDDDDDDBDB 
aaaDaaaaaBaBBBaaaaDB 

□□□DDBDBaBDDaaDaDBDB 

aaaaaBDaaaaaaBaBBaaB 
aaDaaaBBaaaDBDBoaaaa 

DQODOaDQODBDBDBDBDDD 
aBDaBBBBBBBDBaBQBBBB 

□□□□□coQDDaQBDaaacna 
aaoaaaaBaaaaaaaaaaaa 

aODDaDDDaDaOBDBDBDQa 

Fig.  1691. 


Fig.  1777    Fig.  1778 

Fig.  1779    Fig.  1780 

Fig.  1781   Fig.  1782 

Fig.  1783  .   Fig.  1784 

Fig.  1785    Fig.  1786 

Fig.  1787    Fig.  1788 

Fig.  1789    Fig.  1790 

Fig.  1791   Fig.  1792 

Fig.  1793    Fig.  1794 

Fig.  1795    Fig.  1796 

Fig.  1798   Fig.  1797 
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Fig.  1805   .  Fig.  1806 

Fig.  1808    Fig.  1807 

Fig.  1804    Fig.  1803 

Fig.  1813   Fig.  1814 

Fig.  1818   Fig.  1817 

Fig.  1819   Fig.  1817 

Fig.  1822    Fig.  1823 

Fig.  1824   Fig.  1825 

Fig.  1826    Fig.  1827 

Fig.  1828    Fig.  1829 

Fig.  1834   Fig.  1835 

Fig.  1838    Fig.  1837 

Fig.  1839    Fig.  1836 

Fig.  1840    Fig.  1836 

Fig.  1841   Fig.  1842 

Fig.  1844    Fig.  1843 


COLOR  EFFECTS  ON  A  PLAIN  WEAVE 

The  plain  weave  is  often  used  for  the  production  of 
colored  stripes.    Fine  hair  lines  running  warp  ways 

Fig.  1692. 


RDaaoaaaaBaaDBOBaaaBaaBOBBDBaHBaBaBaBaBDaDBOBDBaaaaaaamiit  _ 
□□□□BaBaaaBaBDaaBaBaaBDaBaBaBflaBcaaaaBDBGBDaoBBaBaaaaBaai. 

aaDQDaDDDDDaDDaDaaDDDaaDDDQDDDaQaDOaGaDDDDaDDDDDDDDaDDDDDD 


■UBIDBIiBllilBi 


DUBIiaBI 


IBBBBi 


□□□□DBIilSBiBBiBBiiilll 
BBDDS*  

□□□□Bi 

BBOniBBinBiaBDBliBnBiDBiill 

□  □□□nBSBiBBUBilBilBiaBill 

BBOOIEBiaBIEBnBIIBKBilBIBI.  

□□DDBBISBBBmBiSBDBQEBDBQQBIXBBQI 
BBDnSBBBIBBaiBaBliiaBllBfir 
□□□DBBIBBiiBiaaBBIilBSIBIlBH 
BBaGnBaBISBEIiaBBKIBBBBBI 
□□□□BBBBllBaBBBiiB!BBBBEIE3 
BBDOaBBBBBBBBBBBaBBBr 

□  □□□BBEIBEBBBBBBBBBBBilQIiiai 
BBaOBBBBSBBBBBBBBBBr 

□  □□□BBBBQBiiBflaflBBBBI 

BaaoBBBBnaaiBBaaaBaBi 


iBBBBBBBBBIiBBBi 

Haar- 

UilDBI 


StDBfiaBI 

iBBBar- 

SKBBBi 


IIBBIBBDBIiailBilBBI 
laBBBBBBiaBaaBBI 

IBBiiaRaBaiilBBBBI 

 .  JBaaaiiamaaaa  

BBIiBBIlKnffiElHlElHBEniBBBllEISEEliBI 
VaBBaBBBBBI 
DIOBBBIllIBBBBBHHBI 


IBBIHIlllIIBBIIii 
IBBBBBBBt 

SBSBBDBgiBBBllBII 
IBBI 

EiSSBBIiiBBBIiBBBBt 
 1BBBBBBBBBI 


IBBillBlIBMBBnB^ 
IBBHBBBBBBBBBI 

DBBBBBllBBBBI 


□BDBDBDBDBDBDBDBasiOXDBaBDBaKaKnKasODKDgiD^DXOBDBDBDKaKDB 

xaHaHOBaHaBaHaxaBDBaBDXDxoBDBaBaBDBGBDBaaaaasDKDBaaaaQ 

Fig.  1693. 


are  obtained  by  warping  and  weaving  1  light  1  dark, 
bringing  the  light  pick  in  the  shed  where  the  light 
warp  is  lowered  and  the  dark  warp  is  raised,  Fig. 
1688. 

The  lines  are  made  to  run  filling  ways  by  weaving 
the  same  warp  pattern  so  that  the  light  pick  is  inserted 

2a 
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when  the  Ught  warp  is  raised  and  the  dark  warp 
lowered,  Fig.  1689. 

To  alternate  long  with  cross  stripes,  it  is  merely 
necessary  to  introduce  two  threads  of  one  color  and 
then  continue  the  pattern  1  and  1  as  far  as  desired, 
when  the  cross  stripe  can  be  changed  to  a  longitudinal 
stripe  by  again  inserting  two  threads  of  one  color. 
For  example,  the  color  effects  shown  at  Figs.  1690 
and  1692  are  produced  on  a  plain  weave  by  the  fol- 
lowing arrangement  of  colors : 


Warp  Pattern  for 
Fig.  1690 
1  light 


3  X 


Warp  Pattern  for 
Fig.  1692 
1  light 


7  X 


1  dark 

1  light 

2  dark 
9 


2  X 


1  dark 

1  light 

2  dark 
1  light 
1  dark 

1  light 

2  dark 


27 

Both  Fig.  1690  and  Fig.  1692  are  woven  1  dark  pick 
1  light  pick. 

By  placing  two  warp  threads  of  one  color  side  by 
side  it  is  evident  that  in  the  succeeding  1  and  1  pattern 
the  light  color  will  be  brought  on  the  shaft  that  carried 
the  dark  threads  before  the  change,  the  dark  color 
coming  on  the  shaft  that  previously  carried  the  light 
threads. 

This  is  illustrated  by  Fig.  1693,  which  shows  two 
picks  of  a  plain  weave  for  the  color  pattern  at  Fig. 
1692.  The  crosses  represent  risers  on  the  hght-colored 
warp  threads.  The  black  squares  are  risers  on  the  dark- 
colored  warp  threads.  The  first  pick  is  a  dark  thread 
which  comes  to  the  face  at  the  white  squares.  The 
second  pick  is  a  hght-colored  thread  which  comes 
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to  the  face  at  the  white  squares.  It  is  evident  that 
for  sixteen  warp  threads  the  warp  risers  and  fiUing 
floats  of  the  same  color  will  come  in  a  perpendicular 
line  to  produce  a  hair  line  effect.  Then  the  two  dark 
warp  threads  cause  a  change  by  which  the  warp  risers 
and  filling  floats  of  the  same  color  come  in  a  horizontal 
line  to  produce  a  hair  line  effect,  which  continues  until 
another  group  of  two  warp  threads  of  the  same  color 

'□□□□□■□■aBaBaBoaDBaHBnBaBBDBaaaaBaaaaaBaBDaDBaBaDaoaaDBDBa 
aaaaDaDBaaDBDaaaaBaaaaBaaBGaaBBoaaaaaaBaBOBQBaBBaBDBBnBaBB 

DDDaDDQQaaODDDDDDDaaDagaDDDDDDaDDDDDDDDDDDDDDDDDaDDDaDQDaa 

DgDQDDDaaDggaDgaggagDpDDOoaDDODDDaDDDDaDDaaDcaoDaDDaDOQOQa 
aBoaBaBBaBBBBBBBBaBaBDBaaBaaaBBaBaBaBDBaBDBaBaaaaBBBBaaDBB 
BaamBaaaBOBDBOBDaDaBBBBBaaaaaaaBBBaaaaBBBBBBBBBaBDBBBBm 

□□DaDBgBDBgBDBDBOBaBDDDaDBDBDBDDDDDDDDDDDDDDDDDBOBaBQaDDDB 
BBQaaBaBgBaBaBDBaaaBBBBBBaOBaBBBBBBBBBBBBBBBiBflBDBCBaBBBBB 

ODQQDaDaDaDBDBDBDaDBaDDODBDBDaDaDDDaDDQDDDaDDDDBDBDBOODaaa 

aBODaBaBaBaagaOBgBgaaBaaBaaaoaaaaaaaaBaaBBaaBaaaaaaBBBBBBB 
■■□□■■■■■■■■■■■■■■■■■□■□■■■■■■■□■□■□■□■□■□■□■□■■■■■■■□■□■a 

DDDDDDDDDDDOaaaaaaDaaDBQBDDaDDBDaDBD«DBDBD«D«DaDDDQaBOBDBO 
BBDCBBBBBBBBBBBBBBBBBaBDBBBBBBBaBDBDBaBaBaBOBDBBBBBBBaBaBa 
DDaDDDODOaQDDaaODOaaBaBDBDDQDaBCDBDBaBnBDBDBaBDBaDDDDBDBDBO 
BBaaBBBBBBBBBBBBBBBBBOBOBBBBBBaaiaBaBDBDBOBQBaBBBBBBBaBaBa 
BBaaaBaBaBaBDBOBaBaBBBBBBBaBaBBBiBBBBBBBBBBaBBBBaBaBBBBBBB 
DaaDaBDBDBDBOaDBOBQBDaDQOBDBDanDDDDODDnDDDaDDaDBDBaBaaDaDa 

BaaaoBaBOBaBoaaaDaoaBBBaaaaBaaBaBBBBaBBBBaBaaBBBaBDaaBBBBB 

ODaODHaBaBDBDBDBDBDBDDDOaBQBDBDaDDDaDDDaDQDDDDaBQBDBaDDDDB 
BBODOBOBaBaBaBOBaBOBBBBBBBOBCBBBBBBBBBBBBBBBBBBBaBaBBBBBBa 
QDQDDBDBDBaBQBDBQBDBDnDaDBDBDBaaDDDaDaDQDaDDaDnBDBDBaaaDQB 
BBDaaBaBDaOBaaDBaBOBBBBBBBaBOBBBBBBBBBBBBBBBBBBBaBaBBBBBBB 

DDDaDaDaQaDBnaDBDBDBDnandBDBDBDaDDDDODaaDDqDDDQBDBQBDaaaDB 

BBaaaBaaDaaBDaoBaaoaaaaUaoaaaBaBaaBBaaBaBBaBBBBDaaBaaaaaa 

DaaaouamouQuomawiOmamaaaaouDuaunaaDDoanaaooaaoDrmomDmoaaaom 
■■□□□■□■□■oaaaoaaBaBaBHBBaaaaBBBBnBaBBBBaflaaaBaBQBaHaHa 

DDDDaBDBUBaBOaDBQaDBDaaQOBDBDaDDDODDDDDDDDQQDOaaDBaBDaDDDB 

aaaaaBDaaaaaoBaBaaDBBBBBBaaBOBBBaBBBBBaaBBaaaaaaaagaaBBaaB 

SDDaaBDBaBaBaBQBQBDBDQDQDBDBDBDaaDDDDaDDDQDDQDQBDBaBDaaDDB 
■□□□BGBOBaBOBaBOBOaBBBaBBaBaBBBBaBBBaBBBBBBBBaBOBDBBBBBBB 

□DQQDaDBDBDBDBaaDaDBaQDDPBDaDaDDaDDDQanDDDDQQDaaDBDBDDDnaB 

BaQoaacaaaaBaBaaaBCaaaBaBBDaaBBaaBaBaBBaBBBBBBBaaBaaBBBBBa 

BBOaBBBBBBBBBBBBBBBBBDBDBBBBaBBaBaBDBOBDBDBaBaBBBaBBBaBDBB 

□□□□□□□□□□QDDDGDDaDDBDBOBnDDDaBDBDBaBDBDBaBDBOBaDDDaBDBDBa 
BBOgBBBBBBBBBBBBBaBBBaBaBaBBBBBaaDBaBOBanDBaBaBflBBBBBOaaBa 

oacaDQaaDQQDDDDaDDDaaDaDBDDaaGBDaoaDBDBDBaaDBOBDaDDnaDBDBa 
BBpaBaBaaBaaBaBBaBaBBaaaBaBaaBaaaaaoaoBDaoBaaaaBBaaBBaaaBi 

BBapDBaBaBOBDBDBDBaBBBBBBBDBOBBBBBBBBBBBBBBBBBBBGBOBBBBBBB 

□□□□□BQBgBDBaBDBaBDBmDDDBaBDBDDnDDDDDQDaaCiaODDBDBaBQDDDDr 


ggaDggaODDDaDaDQDaQDBDBDBDQDODBDBaBaBDBaBDBOBDBDDDDDBDi^-^ 
BBaOBBBBBBMBBBBBaBBBQBOBBBBBBaaBQBaBnBaaaBaBaBBaBaiB 

22SS2222222222SS22S^95B5S2DODaDBBaDBaaDaaaDaaaDDDDDBaaaBa 
■■aDgniaBBBBMBBBBBBBBDaoBBaBaBaDBaBDaDaaaaBDaaaBBBaaaaaaaa 

S2RS22222£2222222222"Q5H2°°D°Sa°"°»D"D"0"°"D!D"""""""D"a"a 
BBoaBBBBBaaaaaBaBaaaBOBGnBaBaaagaaBgaoBGaaBaaoBBBBBaaaaaaB 

S2SSS2^S22S2222225H"S"°o°a°"a»D"9"D"a5D"o"DS""""""D"D"a 
■jiQgBBaBaBaBBaaaBBBBBaaaBaaBaaaSaDaoaDatiBoaaaaaaBBaaaoBaaB 

DGDDggQDgggaggaggDDgaDaDaaoDQDBDBDaDaaaDBaaDBDaaaSQSBDBOBa 

■■■RRHpiHairapaBaiBBBBaBCDBBBBBBBaBDBaBaBO 

22RRS2222222222222°2SS"°"DDO°D"D"D"aB13BDBDBOBDBDDDaDBDBDBO 
■BggBBBBBBBBaBBBBBBnaBaBBBBBBBnBaBaBDBaBOBQBaBBBBBBBaaOBB 

22RR2222222222222222"RH0"°°°°o"3"a"°"D"D"aSHaQB55D"5BDB 
BBgoBflaBflBBaBBaaaaBBBaaaaaBaaaaDaaaoaoaaaaaoaaaBBBBaaDBQBB 

Fig.  1694. 


changes  the  hair  line  from  horizontal  back  to  perpen- 
dicular. There  are  six  changes  of  this  kind  in  the  pat- 
tern, producing  three  stripes  of  perpendicular  lines  and 
three  stripes  of  horizontal  lines,  as  shown  at  Fig.  1692. 

The  reversal  of  the  lines  lengthways  as  well  as 
crossways  can  be  effected  by  introducing  two  picks  of 
one  color  and  then  continuing  the  1  and  1  pattern. 
This  method  is  illustrated  at  Figs.  1691  and  1694, 
for  which  the  warp  and  filling  colors  are  arranged  as 
follows : 
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Fig. 1695. 


Fig.  1696. 


Fig.  1697. 


□□□aDDMoaaBoaHBoau 
aaaaaDHaaBBaouoou 

□□□ODDDDDDDaQDOaDDDD 
□□□□□□□□□□□□pBODODaD 

■■□□■□■■■□■■■□■■■□■a 
■■□□■■■■□■■■□■■■□■■a 

□□□□□□□■□□□■□□□■DDD* 

■■□□□■■■□■■■□■■■□■■a 

DaDDDaDBDDDBaDDBDDDa 

■■□□■□■■■□■■■□■■■□■a 
■■□□□■■■□■■■□■■■□■■a 

□□□□□□■DODBODCMQaOBD 

■■□□■□■■■□■■■□■■■□■a 
■■□□□■■■{^■■■□■■■□■■a 

QDDaDQaBaoaBaaDBQDaB 
□□□□□□■□□□■□□OBaooao 


ogoDgauaoBBaaaaaan 
□oaQDaaaDoaaooaaaoaa 

□□□□□□□DDPDDQaQdDQOD 
□□□□□aOODDDDaDDDaOOO 

aaoaaaaaaaaBaaBaaaaa 

□□□□ODBaDDBDaBBDDQBD 

aaqaaaaBaaaaiQBBBOBB 

□□□□□□BaDDaaaDBOODBO 
BaaaBaaaaaBBaaaaaaaa 
□□□□□QBDDaaDODBaaaaa 
■aDaBoaaaaaaaDaaaaaa 
□□□□oaBDaaaDDOBoaoaa 
BaooaDaBaaaaaDaaaaaa 
cDDODaBDQDaQDaBaaaaD 
aaaaBaaaaDaaaaaaaoaa 
□aoDoaaDDoaDDOanDaaa 
aaaoaoaaaaaaaoaaaaaa 
□□DDDaaDDQaDDDaaaaBO 
BaaoBaaaaaaaBoaBBDBB 


□□□□■■□■■□■■□■■□■■□a 
■■□□■■■■■□■■■■■□■■■a 

□□□□■□□□■□■□□□■□■QOO 
■■□□■■■■■OHBHHOaHa 

■■□oaaoBBnaaBBBHOB 

□ooaDBaaQoaaoBaoDBaB 

BBOaBBOBBBBBDaBBBBaB 
BaOaBBBBBOBBBBBaBBBB 

□□□□BDaQBaBoaDagaDDQ 
BBogaaBBBOBBBaaaaBBi 
aaaQBBaBBBBBaBBBBBaa 
□□□□□aaaoaaBDaaDDBOB 
aBaoBBoaaaBBOBBaBagB 
aaoaBaBaaDBaaaff 
□□□□BDaaaaaaQDi 


3BOaDDD 
■■□BBBB 
IBBBBOB 


□□□□BaaaBOBBOBBaBBaB 
□□□□BBoaaaaaaBaDBBan 

oaaoaoaaaaanaaaaauaa 


aaaoBBoai.  

□□□□□BOBaDDBQaaDQaOB 

BaaaaaaaaBaBaBBBBBaa 

□□□□□aaBoooaaaaDaaaB 
BaaDBBaaBBBBOBBBBaaa 
□□□□□BaBcaoaoaQcigBaa 
BaaDaaoBBBaaoiiBiaaa 
□□aaaBaaoooaoacoaaoa 
aaaoaBaaBBBaaaaBBBaa 
□□□□oaaBDoaaaBaaaBoa 
■BaaaaDBaBaBoaBBaaga 
□□□□□BDBoaciBaaaaDaQa 
aaaQBBaBBaBBOBaaaaaB 

Fig. 1698. 


□□□□BBBBaDODaaaacaaa 
□□□□BBBaoagaaaaBcaaa 

□□□□oooQaDaDDaaDaaBD 

□□□□QBQBDDDODBOaaODa 

□□□□BDBaaDaQBDBaDaaa 

SDgOODBDBDaOQDaDBQaQO 
DaDBOBDDaDDBDBDDQDD 
aDaBBBBBoaoaaaaaoaa 
BaanaaBaaaaBBaaBaaDa 
BBoaaBBaaaBaaBaaaaao 
BBaaBaBaaBaaaBBaaaoa 

□□□□UBDBDQQODBDBDaaQ 
DOCOBDBDDDDOaaBDaaQa 
□□□aCBDBDaDQaBDBDDDa 

□□□aaoBQDaoaBQBaaoDD 
BBaaBBBBBaaQaBaBBOBg 
BaaDBBaaaaoBaaaaoBai 
BaaaaaaBaoaoaaaaaDaa 
BBDoaBaaaBDBBBBaaaaa 

Fig. 1699. 


aaaaaaaaaBaaaai 
□□□□BBBBaaaaaaa  

QDaaDQaDDQQDaagnoQ 

□□□□□BaaaaQaaaalba 
BaaaBBBaBaaaBBBaaB 
aaaaaaBBBBBBBaMBO 

toot 


BaooBBBBaBaaaaaBBa 


Fig.  1700. 


Fig.  1701. 

□□oDBBDaaaBBoaooaaoo 
□oadaaaoBoaaaaa^aoa 

ogoQDaaaDOODQDaDCDQa 
DDaaoDOQQOCiaaoDaoDQa 


 jaaaaaBBBaaaBBaa 

BBCXiBBDaBaaaaBaaBBDB 

DDOoaaaaDaQBoaaQDaaD 
oDDDaaDaBaaaDaQDBDDD 
BaDaaaBaaaaBBaBoaBBD 
aDaDBDQaaDBaQDQaaaDB 
aaaaaBBaaaBaaaaoBBBO 
aaoaaBaaBaaaaBDBBBqB 
□□□□□BODaDaaoaaooBDO 
BBaaBaaaBaaaoaoaaaaa 

□GDDDBOQOaOBQaODCDBDQ 

□□□DaaDOBDBaDDoaaDaa 
BBoQaBBOBaaBBaBoaaBQ 
aBaaaBaaBBaaaaoaaaai 


Fig. 1702. 
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_  jaoaBaBBaBaaaaaaaai. 

□□aaDaDDDDODaBDaDBDa 
DQaaaoBaaaaQnaGaaaQD 
aBcoBaaaaaaaaBaGBaBO 
aBaoBaBaaaaaaanaaaaa 

□□OQDDDaDaDDDBOODBDa 

BaaoaBaBaaBBBBcaaaaa 

□□□aDDDQaDoaaaaoaaDQ 
aaooBBaaaaBaBaaaaaga 

aDDaaDaaDDQGDBoaoBDD 
BBaaBaBaaBaaaaaaBaaB 

□DQOQDQQaoaDaBDDDaaa 
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□□□□BBBBDaDBDaaaaaaQoaBDaa 
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BaDaaBDaaDDBOQaaDBaaaDDDQa 
aaaaBaaaaaoBaBDBaBBBOBBiaa 

DDDDDBQBDDaaQODBQBDagaQDOg 

aDDOBDaaDDDDaoaQaaaooaaoaa 
□□□DoaaBDaDBaaoaDBQaDODDoa 
BBaaBBaaoBaBaaaaBBBBaflaiaa 
BBaoBBBBaciBBBGBBBBBQBaBaaa 
aBaoBBBBOBaaaaGBBBBBCiaBaaa 
BBaDBBBaBaBMaaBBBaBaBaBaaa 

ODDDaaaQaDQGDOQDBDBQDGBDOa 

aaGaaBDBaaaaoaaBGBnaaaDGQa 

□QOaaDBDQaaDDGDDBDBQQGBOGD 

aaGGBBBBaaBBBGBaaBBaaaaaBG 

aacaaaBGDGGaaaaoBCBGGGBcaG 
aoaaaaaBGGGBGaQBaBDGQCGaaG 
GOQGaaBaaaGOGGaaBGBGGGBGaG 

BBGGBBBBBGBBBGaBBBBaaGaGBG 

aaGGBaaaGBGaGBGBBaBBQBaaaa 

BBGGBBBBBGBBaGBBBBBdaGBGBa 

BBaGBaRaaBDBGaGaBBBaGBBBca 

Fig.  1703. 


GGGOBaaaaaGaGaGBaGODGGaaaaaa 
□goGBBaaBBGaGGGBaGGGaGBaaaaa 

oaaGGaaaaoaGaGaGaaaGGGaaaaaa 
oaGPGaGaaQaaoGGGGGaQQGGaaaac 
BaGGBBaaaaBoanaaaGaGaaaaaBBB 

BBGGBBBBBBaaGBGBBBOBOBBBBBBB 

BaGGaBBaaBBDaaBBBaBaBGaaBBBB 
BaGGaaBBBaGBGaGRBBGacBaBBaaa 

BagGBBaaBBBGaGBBBGaGBGaaBBBB 

BaaGBaBiaaGaaaaaBBoaGBBBaaRa 

□aGaoBGaaaaaaaGaGaoDaaaBGaDB 
aaaGaaaGBaGaaGGQBcaGDGBGBaaa 
coGcaBaaaBaDGGGBDCOGQaQaaaGB 
QGGGaaBGaGaGaoGaaGoaoaaGBaaG 
aDGaaBaBGaQaaaaBGaaoGQaapBGB 
BaGaBBBBBaGaGBGaaaGBcaaaaBBB 
BaaaBBBBBBBaaoBBBGaGBGBaaaaa 
aGGGBGBaBaGGaaaGaaaGaGBGaaaa 


QQaoDBaaaBGaGnQBGQDaaaQBGBGt. 
OGaaaGaaBncGDGGaaoGGOGBDaGBG 
aBaGaaaBaBBaaGaBBQBGBGBBaaaa 
BaGGBBaaBBaBaBaaBBGBGBBaaBBa 
aaGgaaaaBaBoaGaaaORoaDaaaaaa 
aaGGBaRaRBGaGaQaaaaacaaaBaaB 
BBoaRBaaaaaGaaBaBGBGBGRaaBBB 
aBaGaBBaaaGaGBaBRBGBGBaBBaBB 

Fig.  1704. 
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Warp  and  Filling  Pat- 
tern FOR  Fig.  1691 


Warp  and  Filling  Pat- 
tern FOR  Fig.  1694 


2  X 


1  light 

1  dark 

1  light 

2  dark 
7 


7  X 


2  X 


1  light 

1  dark 

1  light 

2  dark 

1  light 
1  dark 

1  light 
2^dark 
27 
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□□□□□□□□□□□□□□□□DDaaDDaDoaaDODaaaD^DDaGaDDDDDoaaaDDDaDQDDDQa 
■BODBaaaaaaDBaaBaDaBaaaaBaBaBaaaBBaBBBBaaaBaaaaDBDaaaaaflaaaa 
BBODDBaBaaaBBBBBaaaBBBaBaBOBaBBaBflBBaBaBaBaiaBBBBBBaBaBBBBaB 
aaaaaoBDaaaaaaaaoaaaBaaaaaaDapaaaaaBaaaaaaaaaaaaaaBnaDaaaaaa 


aDDDaDDDDDaonaaaDDoaaaDDODODDDaaDaQaQaaaDaoaEiDQDOODoaDDaDBai- 
BaaaaaaaDBaaaaaaaaaaaaaaDaDaoaaaaaaaDBDaaaQaoaiaaaaBaaaaaaaa 

DDDDaDDDDDQDOaDaDaDBOBaDDDDDDDaBDaOaDBDBDaaBaanaDDQanDDaDBDa 

aaaDaaaaGaoBBBaBDBBaBBaBoaaBaBBBBBBBDBaaaaaaDBaaBaBBaBBBaaBB 

□□□□□□□□□□□aoBOBaaQBDBoaaDaaaDOBDBDBaBDBDBDBDaaoDDaciaaDBaBDB 

BBaOOBaBaBaBBBBBaBBBBBaBaBaBQaBBBBBflaBaBaaDBQBBBBBaBIBBBBBBB 

DOaDDDDDDDDanBDBODDBnBaDDaaaoaDBDBOBOBaBDBDBaDDDDaDcBDOBaBai 
BBDDaBaBDBDBBBBBDBBBBBaBaBaBaBBflBBBBaBCBaBaBOBBBBBBBBBBBBBBa 

OQDnaDaDaDDmBDBaaDBQBDanDDDQDDBDBaBaBQBQBQBDaDQDDaaDDDBQBaB 
ODDDDaQaDaDQBQBQaDBDBQDDOaDDDgBDBDBDDDDDBDQaDDBDBDBDBOBaBaBO 


■iOaBaBQBaflGaBBBBaBBBBBaBOBaBaaBaBBBBBBBBaBBBaBOBaBDBaBBBBBB 

DaDDQDDaDDDaaDaDDDaaBDDaDDaaaDBaaDaaDDQQQaDnaDBDBaBaaQBDBDBQ 
aBDoaaaDaaBDaBaaBCiaaaaaDBaacaaaBBaBBBaBBBaBBBaaDaaaaaaBaaaai 


□□□□aDaDooDaanBDDaaDBomDDQDaai 
BaaDBGBOBaBGBBaaaDaBBBBnaaBaaoi 

DaaaDDDGGDaaaGaaGGBaaaGaaDaana*  

■aooBaBDBGBDBBaBBaBaaBaGBGBGaaaaaaaBBBaBaBaaaaBGaaaGBaaBBBBB 

oDDGanaDaDaDBGBGaaBaBaGGDaaaaaBQBGBaQaaaGDaGraBGBGBDBOBaBGBg 

■■■□□■■□BaBaBaBBBBBGBBBBBGBGBGBaBlBBBnBBBBBaBBOBOBGBGaGaBBBai 

SBGGaBaBGBoaBaaaGBBBBaGBaBQBaaBBaBaBaaaBGiQaGaaBBaaaaBaaaaai 
■■□□■□■oBOBaaBBBBaaaBaBGBDBaaGaaBiBBHBBaaBHGBaBaaaBGBaBaai 
aBGDaaGBaaGaaaaBaaaaBaDaaaGBGaaaaBaBGaaaGaoaGBaaaaBBaaBaaBBi 
BBaGaaBaadBaaaBaaGBBaaBGaGBGaaBaaBaBaBaaaaBaaDBaaDBaaaBBBBBi 
■BaGGBGBpaaaaaaaaaiaaaGBDaQBEiBBaBaaaaBGBaiaBaBaaBBaBiBBBBBaa 
"paaaaaGGaQGGBGaQGaaGBGGQaaaGGGaGBGBGBaBaaoaGaaQaGQaaGGaaaai 
OGGGaGaDGaGGBGBGGaBGBaaaaaaGGDBGBaaGGaogOGaaaaBGBQBaBGBGBaaQ 
aaGQaGoaaDaGaaaBaaGBGBGaaaGGaGGaDBaBGBQBaBaBaGQaaQGGaGGBgBaB 

□QQGaGGdaaGaBGBGGGBaBGGGQaaGGDBaBaBGaGGGaOGaGOBGBGBaBGBGiGBa 
aGaaGGGDaGGOGBaBGOQBaBGGGaGDGGGBDBaBCBGBQBaBaagGGQaGaDGBOBGB 

□aaQGGaGaDGaBaBaaGBDBQGaaGGGQaBnBDBGaaGGGOGQGaBGBaBaBGBGBaBa 

□aGGQGGGaGaQGBnBGGaBalGQOGGGQDGBaBGBQBaBGBGBGaaaaGGaGGGBaigr 
GGGGGGGODaOaBQBGGGBGBGaaOGGGggr"-^ 
BBGGBGBaaOBGBBBBBGBBBBBr 

SBBGaGSGBaaGBaBBaGBBBaBGioiaiaBieiiBiBlaBB 
aBaaaBGaGBDBaBBaaBBaaaaBGBGanaaaBaaBGaGBGBGBaaaBaaaaBaaaaaaa 

aDQaGGaaGaGDGaQanGGBDaGGGCTaaGQGaGaaBGBaaQBoaaaaGaaGaGaGBaBaa 

DaQGaGQaGaGGBaBDnOaQBGGGaGQaQaBGBGaGGGGGGODGGGBaaaBaaQaGBQBG 
BBGGBGBGBnBGBBBBBOBBBBBGBGBGBGBBBBBBBBBBBBBBBGBGBGBGBaBBBBBB 
BBGGDBGBnaaBBBBBGBBBBaOBGBGBGBBBBBBBGBGBGBGBGaBBBBBBBBBBBBBB 

BBGOBCBGaaBaaaBBBGaaaBaDBGaGBGaaBaaaaaBaaaaaBGaaaaaGBGaaaiaB 

■BGGGBDflnaDBBSBaaBBBBBGBGBGBDBBBBBBBaBQBOBOBGBBBBBBBaaBBBBBB 

anGGDPGaaQGQGanBOGDBaBGaGaDaGaaaQBaBaBGBGBGBGGuaaaaaGGQBDBGB 
aaQoaaaaGaaGBGaGaaBaaaGGGGGGaGaGiaBaQGGGGDGQGGBaaoBGBDaGBGaa 
aaaaaGaaGnGDGaGBGGaaaaaGQGGGGGGaQaGBGaQaGBaaGGGGaoGGGaaaaaaB 
GQaaaaQaGaGaaGBGaGaaBGGGaGGGaGBGBGaaGGQaGaGGQGBaBaaGBQBaaGaQ 
cHaaDnGgaaGGGaGaGGoaaaGGQGaoGQGaGaGaGBGaGaQaQGGGnGGGGaaBQaGa 
GaaaaGGBGDaGaQaaGaBDaGGGOGDGGGaaBGBGCQaDGaGGGGBQBaaaBaaaBQBa 

aGGGaGGGaGGaaBGBGGaBaBGGGaGGGaaBGBGBOBGBaBGBGGGanaGQaDaBGBaB 
DOaaGaaaGDGQBGBDQGBaBaGGaaaGGGBOBaGGQGGaGGGDGGBQBGBCBDBGBDBQ 

Fig.  1705. 


Every  pattern  in  which  the  lines  are  run  in  both 
directions,  lengthways  and  crossways,  must  contain 
an  odd  number  of  threads,  as  in  the  examples  given. 
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Other  effects  obtained  with  a  plain  weave  are  shown 
at  Figs.  1695  to  1705. 

COLOR  EFFECTS  ON  TWILL  WEAVES 

The  3-leaf  warp  twill  is  used  for  stripes  in  which  a 
thread  of  a  contrasting  color  follows  two  threads  of 
the  ground  color.    The  filling  pattern  is  the  same,  the 


Fig.  1706. 


□□□□■■□■■□■■□■■□■■□a 
□aaaHoaHaBBOBHOBBOB 

□□□□□□□□□□□□□□□□□□□D 
□□DQOOaDQDDDQODDDQOQ 


■BDOaBHBBBBIDBBBBBIL- 

aaaoaaBBaBBBiiBBiiBBiia 
ooaaaaiiBBiiiaBBaaiiBBBB 
aaaoaaiiaaBBBiiiBBiiaaDia 
BaDoaainaaiiiaBDiaBBBaBa 

□□□□BBDiaBDlBBEiBailBaiia 

aaaoBaBBBBaaaBanaaiiia 

■BOaBBiilBBBBBnBBiJBBlIB 
□□□□BBBBaBBBIIBBaBaiDB 

BaDDaaiiaanaBBBBiiBBDBa 

BaDDaaiiaaDaagiiiBBiiiBBlia 
□□□□BBiiaaiiaaBiBaBaaiia 
aaDoaaaBaaiiiaBnBaBBBiia 
aaooaaaBBEBasBBEiBBiia 

□□□□□□□□□□□□□□□□□□□D 

□□□□BaaBaoaaaaaDBBaa 
ODDaaaaBoaaaaaaaaaBa 
□□□□□aaaaaaaaaaaDaaa 


Fig. 1707. 

ooaaaaaaaaaaDaaoaaDa 
ooaoaaaaaaBBaaaaaaua 

□□□□□□DDooDaaaanDaaa 

DOQDDDDDDDQDQQDaaDoa 

BBoaBaBBaBaaaaaaaaaa 

BiQQBaaBBaaaaaBaaaaa 
aBnofeBaaaBBaaaaaaaaa 

□□□□HBHillBllllllIIIiMIBnO 

BBDoaaaaaaaaaBBaaBBa 
BBaDBBaaaaaaaaBBaaBa 

□□□□IMBBimBBBilBBBBBni 

!!S5SS*'">"""**""BBB 
BBoaaBBBaBaBaBBaaaaa 

□□□□■BiiaWiiaaBilBBBBIHI 

BaaDaaaBaaBaaaaaaaaB 
aaanaaaaaBBaaaaaaaaB 

□□□□BBBHBBaaBBBUBBBB 

BBDDBBaaaaaBaaBBaaaa 
aaQaBBaaaBaBaaBaaaaa 

□□□□□□□□□□□□□□□□□□□Q 

DDDDDDaDaaaaBaaaaaaa 
□□□□□aDDBnoaaDaDDBaa 
DDaaaDDanDaDDBaaaDaB 


□□□□BaaaBDBDBOBDanaD 
□□□□BDBaaaBoaoaaaaaa 

ODDDaDDDDDDDDDQaaaDQ 

□□□□□□□□□□□□□□□□□□□a 

□□□□BnaBBBBBBlBaBaBBB 
BBODBBaBaBBBBBBIlBBBB 

SaooaHaBBBBnaBaBBBBii 
aaaaBaDBBBBBBBBBBBaB 
□□□□BBBBaBBBaBBiiaBail 

BBOOBBaBBaaBaBaBaBBB 

SQaoBBaBaBBBBnaBBBaii 
■□□■■^■■■■■■■■leiii 
□□□□BBBaaBaBaBBBBaar 


□□□□BBBBBBBBaBBBaBaill 
BBQOBBaBaaBBBBaBaBaB 
□□□□BBBBaaaBBBBBBBaB 
BaGOaBBBaBBBaBBBBBBn 

DDDDDQDDDQaaODDDDDDD 
OODDDDaDDDaDDDDDQDDa 
□□□□□□□□DQQDDDDQDDDD; 


aaaQaBaaBBaBBaaaaaaa! 
□□□□aaBaioaaaDBBBaaa 
ooooaaiBQaaaaaaBaaaa 

Fig.  1708. 


□□□□aaDaaaaDaaaaaBDn 
□□□□BBaaaBaaaaDOBBaa 

□□□□□□□□□□□□□□□□□□□a 


BBDaBBBBBBBi.  

□□□□BBBOBBBBBBBBBBBa 
BBDDBBBaaBBBBBnaaBBB 

□  □□□BBBKiaBBDBaBBBBBa 

BBQaaanBaaBBaaiimaaBn 

ODDDBBBBBBnBBBBaBBB 
BBCGBBIllEBaBaBaaBBBBB 
□UDUBBBCBBCSaBBIISiBBBil 
■BGaBBBBBBBCBBBBBBaa 
□□□□BBBEBBBBBBBSBBBBr 

BBDDBBBira"*!  

□□□□BBi 
aBOGBBil 
□□□□BBO] 

BBOGBBBiSBamiiBBiiBaaBB 

□□□□□□□□□□□□□DDDDDaP 
QDOGDDDDDDaDDDaQnaDP 
PQOaGQDCaDGGDGOOaaDO 
□aDDQDaQaGDDGaGDDDGD 
□GaGBBBGBBBGBBBGBBBO 
□□GGBGBBBDBBBDBBBGBB 
□□QGBBQBBBGBBBGBBBaB 
aGOGOBBBGBBBGBBaaBBB 

Fig.  1709. 


IXIBaaSHBBISIlII 


single  pick  going  in  when  the  single  warp  thread  of 
the  same  color  is  down,  Fig.  1706. 

Cross  stripes  of  this  kind  are  made  on  a  3-leaf  fill- 
ing twill,  the  Hght-colored  pick  being  inserted  when  the 
fight-colored  warp  thread  is  raised.  Fig.  1707. 

In  aU  2  and  1  stripe  patterns  the  single  striping 
threads  should  come  in  the  center  of  the  pattern, 
which  begins  1  dark  1  light  1  dark,  the  weave  and  pat- 
tern being  adjusted  accordingly,  as  shown  at  Fig.  1710, 
on  which  the  weave  is  shown  at  the  bottom.  Fig. 
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1711  is  the  weave  for  the  color  effect  shown  at  Fig. 
1712. 

In  drafting  large  patterns  the  motif  sketched  on  a 
smaller  scale  is  first  enlarged  on  the  draft  to  the  full 
size,  a  certain  number  of  threads,  depending  on  the 
enlargement  desired,  being  made  to  correspond  to  each 
line  of  the  motif. 

Fine  stripes  or  hair  lines  are  often  made  on  a  3  up 
1  down  twill  by  alternating  1  light  thread  with  1  dark 
thread  in  both  warp  and  fiUing,  as  shown  at  Fig.  1708. 
The  light  pick  is  inserted  when  the  light  thread  is  down. 

For  a  2  and  2  stripe  a  broken  4-leaf  twill  is  used,  the 
warp  dressed  2  and  2,  the  filling  1  and  1,  Fig.  1709. 

The  2  up  2  down  twill  is  used  for  most  of  the  color 
effects  with  twills.  A  stair  effect,  Fig.  1713,  is  pro- 
duced by  a  1  light  1  dark  pattern  in  both  warp  and 
filling.  Figured  effects  can  be  obtained  with  this 
stair  effect  by  reversing  the  twill  in  either  warp  or 


HDQDabSSaDDDaQQgDqgDpD 

□□□□QQDQDQDDOggQOgDyag 

naananaaiiiiBBiiaoiiiHDiiiiiiiDiiini 
aaaoanaaiaainBaaaBBaBaB 

BBDaagnBBIiaBDBBBBBBBBBB 

naaaaaBBiiaaBamnnmBnniin 

iBaOB^BBSBBilBBBaBBBBBB 
BBOOBaBaSaBilBBBBBBBBaB 

naaaainBBBiaBiiiiBMmoiinmlim 
laaoauBBDaaiiaBBBaBaBBa 
■aaoaBaaBBamBaaaaBaaaa 

nnanBBBBiDBBIDiaiiiniMDBIHIBIII 
nDaaHaBBBBmBBBBBBBBBB 

BaaaamaaiiBBiiBBaaBBBBBa 

DaaaaiDaai!BB(iammi|ij|iinBmm 


DODDBD!  

DDQODBBa 


iBOOMaaBODa 


BODHDDHDOBBDBBDBBD 
DBDDHDOSIDBDBBaBBaB 
aDBDDKDDBDBBQBBgBB 
KDaKDDHOOBBgBBDBBD 
OHaQKDDHnaOBBgBBDB 
□□»Da»aD»DBBaBBDBB 
BDDKnOHDDBBaBBDBBD 
□MDDRQDHDBaBBDBBDB 
□DHQDaaOHgBBDBBgBB 
BaaBBDBBDBOaHDaRDO 

aaaaaBBaBaiaaaBaaBD 


Fig.  1710. 


^.jDaBoaaooBioaBC — 
■BaBBQBBaBaoBaQHga 
■□BBaaaaBOBaoHgoHg 
iDaBaaBDBBoaBaoBOOH 

Fig.  1711. 


□□□□aDaBaaaaBaaBBDBBoa 
□□□oaDaaaaBaaaDaBoaBOB 
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BaaDBaaaaaaaBi 
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BBaaBBBBBBBBiBI 
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 ^BBBB 
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□□DOBniBBinBBiiaoiPiBiDiiiiimiiii 

BBaDBBaBilBBIIlBBBBBBBBBB 

Fig.  1712. 


DDDaDBaBOBQBDBDBDBaB 

□□DaODDDDOaODaDDDDOD 
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BBaoBBaBBBaBBaoBBBaa 
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aBDDaBcaalaaaaDBBBQa 
□□□□DBDoaaDaaaDDoaoD 
aaaoDBBaoaaBaaaaQBaa 

□□□□□□□BDaaBDOOBDDDB 

BBaoBBaBBaaBBBDBBBga 

□□□□QaaaDBDDDaDDoaaa 
aBDaaBaaaBBBaaaBaBBB 

□□□□□□□■□□□BDDDBDDOB 
BBDaBBClBBBOBBBaBBaaB 

□□□□DBDDDaDDDaaDoaap 

□□□□□□□□□□□□□□□□□DOD 
□□□□□□□□□□□□□□□□□□□D 
□□□□DDQDDaDQQDDDDOOa 
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Fig.  1713. 


QUI  ,    
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BaODBaaaBBaDaaDaaBaaaaao 


Fig.  1714. 
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QaGaGBQQGBGDaBQDGBOGDBaagBgQ 
BBaCGBBBGaBBaBBaaaGBBBGBaBaB 

□GOQciaaaaGDaGaGBGnaaoggagggB 
BaaoaBGBBBGBaaGBOBaaGBBBQBBa 

GaGaGBGOGBnGGBOGgBoggBgDaBcn 

BBGGGBBaaBflBGBBBBBGBBaGBaaGB 

□GDaGaaaoaaaaaGaaDDaaaGagggB 
aaaGBaaBBaaBaaaBaBBBGaaagBBB 

□□□DDBOGaanaQBDaaaaGQaDQaaaa 

Fig.  1715. 
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filling  or  in  both  directions,  as  shown  at  Fig.  1715, 
the  weave  draft  being  shown  at  Fig.  1714. 

The  color  effect  produced  by  a  combination  of  a 
2  up  2  down  twill  and  a  3  up  1  down  twill,  with  a  1 
light  1  dark  pattern  in  both  warp  and  filling,  is  shown 
at  Fig.  1716. 


mmaammmammmnmm---------- 

aaaoaamaoamaaa 

§SBggssggs:ggssggs:^':g!^^^ 


Fig. 1716. 


Fig.  1719. 


oanaaaBBncji 
□□□□□□■■□□I  

□□□□□□□□DQauaQuaDDaa 
ODDDonaarjQDDDaQDGaGa 

□□□□tSSffiBMBOiHaSlEIBBIiBBa 

anaoiEffiBEiacBiaiiiiKBBBitBB 
■■□□snBBsisaaaiBHHEiiaa 

OQOQixiEaasciiaaQSBaiiEaa 
oaDDiniiiaaoEica3i!iHaii:EKiia''a 
aaaacEaBBGiFiEaaBaiaasEiaB 
aaOD!£BBB?i2BBa:n;aBBn]BBB 

DQaDSu;BB3:'BBEDBB::-:BB 

opQaaia:.::' >~:  ■  ■  ] 

■bdobisbb:..  ■■  BB 

BBoa!iE:aaB..BBB :.  ■■■  ^aaa 

ODDOKEiBBTiBBCiCBBi-BB 

onaDBBBEHiDaaaiEaeoaiDaa 
aaaaQxaasisaBooiBBiasaa 
aBaaEaaaBiEBaasaaaESiBBB 

□□□□□□□□□□□□□□□DODaD 

□□□□□□□□□□□□□□□□□□□a 
mooDaaoaoaaoDoaaaaQ 
oaDaDDDODnnnan □□□□□□ 
□□□□□□■■QGaaanBBODaB 

aDQDOBBnGBBDGBBCLIBBa 
DODGBBDQBBarjBBaaBBDa 
CaaCBaCBBGaBBGGBflOGfl 


Fig.  1720. 

RHHRHRSSS^^^aaBBaDBBBBDOBBGOBBanBBQOBBBB 
RnDLDGJBBGLjBBGgBBGDBBBBOGBBaGBBDGBBQGBBBB 

RQDaDpaLjagGGGoaaGQGGaGaoGDQaoaGQOGDGGana 
RHRRSR2SyS22°3°°°D°°n°°DDDaaGaGGGaaaaaaa 

™Q053BBaEBBBIii!!BBg5EBBEaZBEEB(lflillEai!illiEH 
OgggSIBariaHBEBIiDBeiSBBCEBEBCBCEilSE 
■BGGaEBBffilSBBeSBBBIZIBBBaBBBBBBBBBBBBBBBBBB 
aBgp^BBBr!:BBBrBBBnrBBBBBa"aa'BBBKBBa"BBBfl 

PROOKL  ■■  ..■■b:-"bb ^r'-^crjCEEEffliBiHOMsiiaa 

£SRR?;-5_  •  !_■  ■  BrcEasisiiEBiaiiHaaii 

S5RR^'i.-S  ■■■■BaaaaaaaaaaaBaaaaa 

mRR--=";2-  "15  .■■BZiBBBEBBBIlaBBB 

ggygt- ■  -:;3!iat2E;a[!Di3iiBiiin]HBB 
-2RM~-r=S_  ■    -  "    ■  .;3taa!st!:!iEBaiHEBBii 

SSRRf^^SS  .S!  ■■■■"■■■aaaBBBBBBBBaaa 

■■DDg«"»,;:iBB_,BBB,^.BBBBBB:;:BBB=:BBBEBBBElBBBB 

22SR3S5S''2''3"l^iBSIS"fflaSBSffiBEiaaBlSCED!BffiHIIEBEaiiH 

ggRSBSSggRBRRSRBRRRRRRRRRRRRRRRRRRRRRRRR 


RRRRR25BRiilSBR2SBH2""D°""DCBBaoBBDOBBaaBB 
RRRR2SSR2SBM25BP°""°°""DDB"iJc:'""aD""anBBa 

GGGGBBaaBBGGBBGCBBaGBBaGBBGGBBGaBBnnBBnn 
aaaGBGDBBaaBBQUBBGGBBaOBBOCBBaaBBaaBBQBS 


OaaDGGBBQaBBaGBBDOBB 
□GGGGGBBGGBBGGBBGGBB 

□OGDaaacGaaGGaaDaaQD 
DaGaGcaGaGGGaGOGaDaG 

BBGGBBBBBBBBBBBBBBBB 

QGGGaGBaaGBaaGBQGGBG 
BBaGGGflBOGBBGGBBGGBa 
GaaaGaCBGGGBGGGBaaGB 
BBGGBBBBBBBBBBBBBBBB 

DGaaaQBODGBaaGBGaaBa 

BBOGQGBBaGBBaGBBGGBB 
QaGGGGGBGOGBQaGBGaOB 
■BggBBBBBBBBBBBBBBBB 

OGQaaGBGGGBaoaBGaGBQ 
■BGGGGBBGGBBGGBBGGBB 

DggQDaaBaaaBGaGBaaGB 

■BggBBBBBBBBBBBBBBBB 

QggggQBQDaBGQDBQaaBG 
■BgggGBBaaBaaQBBQGBB 

gQagaaaBaQaBDoaBaDGB 

DDaDDDDODGDaaDOGGQaa 

□gGaaDGGaoDDaaDaaaaa 
□□□□□□DoaaDaQDaGaaaa 
□□□aDaoaGaaGOQGoaaQD 
oggggaaBGGBBGaaBGGBB 
□agGgBBGaaaaaaaaaBBa 
GGgaBaGGBBGaaaGGaaaG 
aQGaaaaBBoaaaaGBaaGa 

Fig.  1717. 


paggaaBaaoBBGaaaGGaaaaaBGaGaaaGaaBaa 
□gGgGGaBGGBBaaBaaGBaGBGaaaGBGBaBQBGa 
□ggggggggaaGaGGGaaGGaGGGGGGaaaaSaaQ" 
ggggGGaGGGaGGGaGGGaGaQQDGGGGaaaDQGoa 
BBGGBBBaaaaaBBaBaaaBBBGBBaGaBaaBBaaB 
£2RRRRS2PR52°°"°DD"°°"a°D"°oD"D""Soa 
■BaaGGaBGGaBGGaBGGaBaaaBGBBBGaaaGBBa 
£2RR22259225222"°D°"DD""D"""BS5Baaa5 
BBGaaBaaaBBaaBBaBaBaaBaaaaGaaaGBBBGa 
DagggDBaggBgaGBGGGBGaaaaQBQaQBaaaBa" 
■BGOGGaaGGBaGGBaaGBaGBBBaaaaGaaaaBBa 
22RR222522D"°°°"aDB"aaaBaaQBa5QBQaaa 
■BRRBB!'B*''"""*»""""a*BBQaBaaBBBaB 
ggggggBgGaaGGGBGaGBnaaaGGaaQQBQaQBa" 
BBgggGaBaGBaGGaaGGBaoaaaGBBBaBBBaBaa 
22RR222S2°2"°°°"°°D"D°D"DaGBaaaBaDaB 
BBggaaBBaBaaaBBBaaaBaaGBBBGaaBGaaBaa 
22RRRRS2SR!2°°"dd°"d°"o°d"d"""q""!o" 

■BgGgQBBGGBBGGBBGGBBGBBBGBBaGBBBaBBB 

□gggnggiigDgBGGQBGaaaoGaBGaQBQaaaaaaB 

ogagggggaagaGGaaGGQaaaGGGGGaGGGGaaaa 
GgggggggggggGaaaaGGGGGGGaGaaGaGaaaaa 
aggggDggaaaGaDaaQGGQGGaaGGGGQGaaGQaQ 
RRRaQQaagaDaaaGGaGGaaGGGaoGaaGaaaaoD 

□gagGOBBGGBBGGBBDGBBGGBBGGBBGGBBaGBB 

RRRR2aBR2SBR2"B°°""°D""aaBBSaBBQDBB5 

□gggBaGDBBaGBBGGBBGGBBGGBBaaBBaGBBGG 

□aaGBaGaaGGBaaaaaaaBBaDaaQQaSaaBSaav 

Fig.  1718. 
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Frequently  a  2  and  2  warp  pattern  is  combined 
with  a  1  and  1  filling  pattern  on  a  2  up  2  down  twill, 
producing  the  effect  shown  at  Fig.  1717. 

Pleasing  effects  are  obtained  by  alternating  a  1  and 
1  group  with  a  2  and  2  group  of  threads  in  the  warp 
to  produce  stripes,  or  in  both  warp  and  filling  to  pro- 
duce plaid  effects.  An  example  of  the  former  is  shown 
at  Fig.  1718. 

Longitudinal  stripes  are  obtained  with  a  2  and  2 
pattern  in  both  warp  and  filling  on  a  2  up  2  down  twill 
by  laying  one  of  the 

K.  ,  .         ,  oaoaacHaoHaoaBaaBMBnaBBnaMoaBHaaHn 

crhi  mn\ro  in  -fVi^i  □□□□□□BBaaBBaaBaaoBBBBaoBBaaaaaDBBaaBBBB 

pLLLh  piLKb  111  me  □□□□□□□□□□□□□□□□□□□□□□□□□□□DaaaQDaDaaQDa 

^  ^  oaaoaaaaoaaaaaoaaoaoaaaaaDaaaaaDoaaaaaaa 

cl^r^A  x-rrUy^-^  U^-^l.    K  ^1. BBDaBBBBBBBBBBBBBBBBaBllIlBBiHiaBniBainBaBa 

SneCl  Wnen  OOtn  ilSfnt  aaoaaiiBafliiBBBiiaBaiiBBBaiiaaBiiiaaaiiaBBDaaaaa 

v^v^  «Yxxv.xx  KJKJu±A.  i.igj.xu  aaaoHaaimaaonaaiDiiaaaaaaBaaBaaaaaaaaaaaa 

1  ■,  BBoagDiBBaiiaaBiiaBBaaBBBaaiiaaBiiBBaiiigBaBiiBBBB 

\M'fiVT~)    TnTPi^n'^   $4TP>  □□□□■iBaaiiBaaaiiiaaiiiiaaBiiiiiiiiioiiiiiiniiininiiiBiiiiB 

rvciij-jj    uxxiv^dv^o   ciic  □□□□■BBiiiiiDaiiiiiiaiiiBBiaiiiianinBaniiaiiiiiDaiiiiiiaBa 

d-_, .         ^  _  ^  „  BaaaDiiiaaniieaniiBBiDiEBBBBBBaBBaBBaaBBaBaaaa 

n-nrrt      Trier      171Q  BaaGaaaBiiaBaiiaaBiiBBBBaBBaBBimBaaiBBBaiiBBaB 

VJVVll,      J.'lii^.       X  I   ±  iJ •  OaDOMMUUMMMMtBtMUBMSUWMMHSMSlMMMUMUMnWMMMUW 

'  ^  □□□□■tw  

Cross  Stripes  are  pro- 
duced  by  the  oppo- 


□□□□lilMBBiEIMBMBlMBBMMBBMIIlMlBiBililDlllMBBBlMllBlBIMBIliB 
GQDDQiOlBQillllSllBilOIilHDinQlBIMIIlBIIiillBBMBIBQHIlBfi^ 

■■□□■■■■■■■■■■■■BijaBBamanaaBBBaBaMni 
aaoDiiiaaBgiaaaigaaBiiaaBBaaniBBaiiBaBiiaaBnBaaa 

•  ^  ,  1   •    1  □□□QilDlBBIIIlDIIiaBllllBBIillSliaailiiiliiBSiSQiflllllMIIIliliQDillOIIIIE^ 

CI  TO     fwrXdf      i-n     iTT-Vti/^Vi  □□□□(■■BilBOaHiBISaBilBBliBaniDllBiDIIIiailBBailDinODaBD 

oitt?    UlUt^i,   111    WlllLll  BBDGiiiBBaaiDBBiiciiiaBinaaBaBaBBBaaaaaaBaBaBaa 

BBoauBBaiiiaBBoiaaaiiBBBaaBiiaaaiiaaaiiiaBBiiiaaaB 
one  of  the  light  picks  aanaaaaaaaaaaaaaaaaaaaHaaaiiBaaMaamiiaaaa 


■nai 

 . 

□□IMBiBillSBBOlBGlOlISOSlBmBI 


*        1*1*  j1  1        1  pDGQBBQQaBfflillBBBillBBBIIlEliiaaiDBBaBIMBaSISBisaBBOiailIBB 

IS    i^.irl'   IT)    thP    shpn  ■aaoaBaBBaBBaaaBBaBBaaBBBBBaaBBBBBDiBaBaa 
xu/xv^  uxx\^  aaaaaBBBaiiBaanaBaiDiaaaagBaaBBaaaBaaaBaaaaa 

1  ^  ^       ^  □□OQBIIIjBillBlIiBIIIGnilSiBBIlllDlllBBaiDBBBBBBailDGlBBBIllBBaillil 

IxrnoTI     Trio     'fur/^     ^  o  t*]^'  □□OQBBillBiliOimaBiDOIIIiaiiBBBBBBBBOlBBBBllBBDIBBBIIiSIQB 

vv  xicii    uiic    u  w  u   u.<xi  xv  BaaaaaBaaBBBaBBBBBBaBBinBBBBoaBBBBBBBBBaa 

BBDaaBBBBIiBBBBBBBBBBBBIiaBBigaBBilBBBIlBaaBa 

■{■  \\  -rr^  c\  Ac^        <->  -r..-^       Ai-^  xT-r^  □□□□■■■■■BOiaiDBBaBMiDBBBBBBBBBBBaiiBBllBBBm 

inreaQb     are     QOWn.  aaaaaBBBBaaBinBBnamBBiiBBBBBBBinBiDBanBBBiiB 

BBOOBBBBBBBBBBBBBBBBBBIlBaBniBBBBaBBaaBBBB 
T^U^^      X  £C       J.  BBOOBBBBBaBBBBBBBmBBBBIlBBBBBBBIiBBBaBBBBB 

1  neSP  T.WO  PTTPPT,!>!  OiWi  □□□□mniBBBimaBaiWiaBBBBOBBBaBaBBBBBIIBBBiillil 
u  v»  \j  \^xx«^v^        v^cipxx  □aoaiiiaiEBoniHBinBBBBIIDBBBBBIIlBnBBBBBaaiiailiamBa 

hp    nnTainpH    in    fnp  □□□□□□□□□□□□□□□□□□□□□□□□□□aoDaaaaQoaoDDa 
uutciiiicu.    Ill    tilt;  □□□□□□oDDDDDDaaaDQaaDDaDQaaaDDaQDaDDDDDO 

QDDdOaDnDQDDaDQDDDDODDQDaDDQPDaaaDOaDDDO 


cQTYio  -rio+fQ-Kn   VvTr  □□□□□□BaaoaaDDBBDaaBDDBaaaBBDaaaaDBBaDaB 
bailie   paLiern   DV  m-  DDDDDaBDaaaDDaagnBaDaaaDaBaDDBaoDaaaDaaa 
^  ODaaaaaaaaoaaaaaBaaDaaaaaanaaaaaaaaaaaaa 

serting  4  threads  of 
one  color  where  the 

change  from  one  effect  to  the  other  is  desired,  as 
shown  at  Fig.  1720. 

Checked  patterns  can  be  produced  by  introducing 
4  threads  of  one  color  at  intervals  in  both  warp  and 
filling,  as  shown  at  Fig.  1721.  The  pattern  which  is 
marked  at  both  top  and  sides  is  complete  in  18  threads, 
while  the  color  effect  covers  36  threads. 

In  this  class  of  patterns  the  2  and  2  group  can  be 
made  of  any  desired  size.  It  is  not  necessary  that  4 
threads  should  be  of  the  same  color ;  the  pattern  may 
be  1  light  1  dark  1  light  1  dark,  or  2  light  1  fancy  1  light. 
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An  interesting  effect  is  produced  by  introducing 
3  threads  of  one  color  after  a  group  in  which  the  color 
pattern  is  2  hght  2  dark,  as  shown  at  Fig.  1722.  Here 
the  pattern  in  warp  and  filling  is  as  follows : 


2  X 


2  dark 

2  hght 
2  dark 
3_light 
13 

nDaauaoaBacnaaDMoaBaaDHBaaDaaooaaacBaaanMpaHagmaaa 
oaaaaBDOBBDaBBaaaaaaoaaaDBaaDaaaDaaBODBBaaoiiaqDBBagBBGaa 

□□□□□□□□□DQDDDDDDDDDODDDoaooooDDaoDDaaoDDpQgggogQgpDaqog 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□oaoDODQDPQgoggg 

OaQDKOaDBaQDXQDDaDDDaQDDDDDQDDDKQDDKDDOHDggggggHgggggDDg 
□□aOODDOaaDDaDDDDDSBDDDSCaDDKDDDHBDDKaaOBIHDDDgggDHgggHgggg 
aaaDDHDD08)0D0»Q0D»SqDDKHDDBIHaQDBIDDQHDDD»DaggDSgDDDgggggga 
BBaDBI8IHBKHHBI88l8HaiClgBDBSeBiaHBHaD8HaaB8aaKBIOaS!gMaS)8HaH8iga9«8 

□□□□□□□□□□□DDDaaODKODDHDDDHaODBHDDHKDDKHDODJSaggggggggggg 
□□QODBiaDDBaaasCDQDKIiaoaHKDDHHOODKDaDHClODKaDaQDDODDODDaagaO 


BaaaKSSiaBKBatSHilODHieaaKBaOHBaaSlKEgaBSHaiMKHGKSHHSgKBHKKBHHa 

□□□□□□□□DDDDODDOODHDDDHDDaHODQHHDDHKDQBKDDOHDaggggggggDa 
□□OQQHDDDBDDDKDaDKHDDKHDDKKDDDHDDDHDDaHODDDDaODDDDaDDQDa 
BaaaKKKBEDHKHSKKHaKBHaKKBDBHggaOKBOaKSDDHBOOBHBaBaHaBXaaKS 

BaaaKXEgaBHKaKHXoDKKDasKaaBiHaaBKBaxsBasissHasBscHBKigKSBSKBsia 

□□□□□□□□□□□□□□□□□QgDaOHaoaHQOOBHDDKHDDKKQDDKDQDSDDODHaDDa 

aaODKKDDKHODKBDDOKDDDSqaDBiaaDaDDOOODDDDaDaODBIDaDBDDQBaDa 
BaaOHHXaHKaDKKHODSKDaSOSaDRKODHHXOBKiaasSHSiOSHHHKBBBBHHBIHHa 
BaOOKHDaKKOOiasaaBKKaKHK'aHHH^BIKSIgBKXBgiXHKKHDBKHDBaHOHHBaa 
ODDDaHDDDKDQDHDnDKKDQKKDDBIHODQiaDDDHDODHDaDOODODDDDQOaQDa 
DDDDBHDDSSKDDSeiaaDDiaDDDBIDODBIDDDDDDDDDQDDOODDDDHDDDHDODKODa 
aBaa8BBaH8BDBM8DaBIBaD8lgaaBKaDlgH8D8BISaSi8Ha8HKKEIKK8B8888l8a 
BBaD8IKaaKHaDHHOaigBIHiaHKI8aBIBHDI8EEK8IKH888HH8BBD8B8DEg8BaBfiSBaa 
OQOQDHaODBDDQHaDDglHDDHHDDSlKDQDHDaDMDDDBDDDDUDDnDDDDDODDQ 
□□□□BKQDBKDDKHODDBIDDQHDDDBDDDDDDDDODODaDDDDnBaoaiaDnaBIDDa 
BBa0BKB08BHDBBIBa08Baa88aDRHD0HBiaDHB80KBBiaHKBBBHS9BH8BIKI88a 
BBDaHaDGBSiaaaHKaaBKBDKBHOBBHOBBIHaiaKBHKKSiaRKOSBHaHKBDKKHaa 
□□□□□KDaaBDDDHQDDKHQDiaDDQHBQaOBiaDDBDDDBODDDDDDDQOaODDDDQ 
□□DnBfeDDBBDQBBDODHDODKDDDHDCODaDaDDDDDDDDDDOKDDOKDaDBODQ 
ODODBDQnSiaaQBIDDDDaOODDQaODOOODDKaDDBDDDBDDDKHDDSlSanBHODQ 
BBDaKXOOBBDaBBaOBBBOBBBDBBBDBBBBKlBBBBMBBBBDBBBOBHBaBKBOa 
BaaDBBOBBBaBBBOBBBBBBBBBBBBBBOBBBaBBBDBBBDaKBOaBBODBBOaM 
ODDDBSDDBBaDBBOODBDDaBDDDBDDDDDDnDDOOODDDDDOBODDHQgQBDDQ 
aDDOBaDDBDDaBDDDDDODDDDDQDQDOQDBDDDHDDDBDDDBBDDBHDOBBDDa 
BBaOBBaDBBOOBBDaBBBaBBBaBBBDBBBBBBBaBBBBBBDBBBaBBBDBBBCia 
BaoaBBaBBBDBBBDBBBBBBBBBBBBBBOBBBOBKBDBBBDaBBDaBBaaaBaaH 
□□□DBBDDBBQQBBDDDBaaOHDODBDDDODDDDDDDDDOQDDnBDDOBDDaBDDa 
OaDDBDaDBDOaBDODDOOODaDaDaDDDDaBDODHDOQBDDOBBDQBBDDBBDDD 
BBaOMBanBBDOBBODBBBaBKBaBBBaBBBBBBBBBBIBBBBaBBBDKKBaBBBaa 
BaaaBBOBHBaBBBOBBBBBBBBBBBBBBOBBBDBBBDBBBDDBBOaBBOaBBOaB 
DDODB«DDBBDQ8BaDDBDODKDDDBDDDDDDaODDDODaODDQXDaQBDOaBDDa 
ODDDBDDDBaDDBOaDDDDQDDQDDOaaDDOBDODBDCDBDQOBBanBBDDBBODa 
nDDDDDQDDDDDDDaaDDBDDDBDDDKDOOBBDDBBDDHBDQDHDaDBDDDBDDDa 
BBDOBBaBBHOBBBOBBBBBBBBBBBKBBaBBBaBBBaBBBDOBBOaBBaaRBaCjH 
BaaOBBHBBHHBBBaBaBBBaHHBaBBBDaBBaaKBDOBBOaBBXaBKZaKBBaBH 
□□□□BODDBPDDKDQDDDDDOGDaDaODOaDBODQBDODBODOBBDgBaaOBBODO 
□□□aaDQDCDDDDDDQDDBQDDBOODHDDDKBQOBKDDBBDDDBODDBODaBDaOD 
BaaDBBaBBBaBBBaBBBBBBHBBBBBBBaBBBgBBBaBBBaaBBOaKBaOBBaaB 
BaaOBBBBBBBBBBBBaBBBDBBBaBBBaaBBaOBBDaBBOaBBBaBBBOBBBOBB 
DDDDgDDDBDDDBDDODDDDDDDDDDaaDaDHaDaHDDOBnDaKBDaKHQDBKaaa 
□□aDaDODDDaDOOODaDBDDaBDDaHQDOBBDDBHDOBBDDDBODDBaOOBDDDa 
BBQQBaiaBBBaBBBaBBBBBBBBBBBBBBDBBBaBBaDBKBDDBBaOKBanXBOaH 
BBaaBBBBHBBBBBBBOBBBaHBBDBBBOOBBaaBHaaBBDDBBBDBKBOgBBOBa 
□□□□□□□□□□□□□□DOODDDDDDaDQDDDDQDDDDDDDDaDDaoaODQDDDDDaaD 

oooaoaaaaaDoaaoaaaaooaDaaDaDaaDOoaaoooaaaaaaaaoaaaaoaDaa 
ooaaDDaaDoaaaoaoaoaonaaaaaaoaaaDaaoaoaaaaaaaaaDDOoaoaoDa 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□DODDa 
QDDDBDaKBDDBBDDBBQDBBODBBDaBXDDBXDDBHDDSlBDDBBDDgBDDBBDDB 
aQQQQDBBDDJiBOBXBDDBBDOaBaDKBDDtCBaDBBDDBBDDBBaDKBaDBBDaBB 
□□□□□BBaDBBDDBBDDKBDDBKDDBBDDBBDDBBQD»BDDXBDDKKDOMBgaBBq 

DDoaBBooBBQaBBODBBQaBBoaBBaoBiaDaaKaaBBaoBBaaKBaoBBaaKBDO 
Fig.  1722. 

Nearly  the  same  effect  is  obtained  by  a  3  and  3 
pattern  in  the  warp  and  a  2  and  2  pattern  in  the  filling 
on  the  weave  shown  at  Fig.  1188. 

Figs.  1723  to  1733  show  various  color  effects  pro- 
duced on  a  2  up  2  down  twill  with  different  color 
patterns. 
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DDaaBBaaoGaBBDoaaaaa 

aaoommmaaammmDaammua 

onaaaaaDoouL'iaoaooaaa 
oaooaoaaaaoaaLjoaaoaa 

DDDDDDBDDDBBaOOQDGBa 

■■□□■■■■■□■■■naaaaaa 
■■□□■■■■onaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaa 

oDDDQi  iaaoaaaoDaaQL  laa 
DDDunaaoQDaaoaaDoaaQ 
oaaDBaoQoauDauQDBaao 
aaonaaaGGaaaaaaGaaaa 
aaoGaaaGaaaaaauuaaaa 
aaGGaaaaaoaaaGoaaaaa 
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ggggSBBggaaBQGaBaaaBBBQn 
ggggBBBGgaaaaGBaBaGBaaGa 

ggggaGGGGGGGQaaQGaGQGDGa 
ggGpGGGGaGGaaQGGaaaaGGGQ 
ggggGaBaGGBBaaaaGGGBGaGQ 
aaGaaaaQaBaGGGBGGGGaGaaa 
BBGGaaaBGaaaGaBBaaaBaaaa 
BflggBaaGGBBaGaBBBBaaaaaa 
aaGGaaaoBBaaaaaaaaGBBaGG 

aGQGGBBaGaBOGGaaGOGGGBGG 
QGGaBBaGGBaGGGGCBQGGBBGa 

BaGGBBBGGaaBGBaaaaBBBaBG 
BBGgaaBGBBBaBaaaaBQBBBGG 
BaGOBBaaaaaaBGaaaGGaaaGB 

GGQGBBaaDBQaaGQaaQOGBaaG 

GGGGBGQGGQGBGDQBBQGBBGGG 
■BGgBBBGBBBBBBBBBBGBBBGG 
BBGGBBBBBBBBBGBBBGGBBBGB 
BagGBBBBGBBBGGBBBGBBBBBB 

gGaQBGQGaaaBGGGBBGGBaaQQ 
OGGGGGBaGGBBnaBBGGGBGGGG 
BBngBBBBBBBBBGBBBGGBBBGB 
BBGgBBBBGBBBGGBBBOBBBBBB 
BBGGBBBGOBBBGBBBBBBBBBBG 
GGGGaGGGGGGGGGGGGGGGGaaa 
GGQaGGGGGGGGaGGGGGGGGGGa 
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Fig.  1728. 
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Fig.  1729. 
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Fig.  1730. 
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If  line  effects  are  to  be  arranged  to  correspond  with 
a  given  motif,  the  weave  must  be  broken  at  the  required 
points  and  arranged  as  shown  at  Fig.  1734.  The  color 
pattern  in  both  warp  and  filling  should  begin  1  light 
2  dark  1  Ught.    The  effect  is  shown  at  Fig.  1735. 

The  3  up  3  down  twill  can  also  be  used  for  color 
effects  of  this  character.  A  difference  of  1  thread  be- 
tween the  color  pattern  and  the  weave  pattern  causes 
a  gradual  slant  of  the  twill  effect,  as  shown  at  Fig.  1736, 
in  which  there  are  6  threads  in  the  3  up  3  down  twill 
and  7  threads  in  the  color  pattern,  the  latter  being  1 
fancy  3  dark  3  light. 

A  pecuhar  effect  is  obtained  by  breaking  and  revers- 
ing the  twill  at  regular  intervals  in  warp  and  filling  in 
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connection  with  a  color  pattern  having  one  thread 
more  or  less  than  the  weave  pattern.  An  example 
is  shown  at  Fig.  1737  in  which  a  3  up  3  down  twill  is 
reversed  at  the  end  of  each  30  threads.  The  pattern 
in  warp  and  filling  is  2  dark  3  light.  A  part  of  the 
weave  is  shown  at  the  bottom  and  side,  the  color  effect 
being  shown  in  the  center. 

The  effect  becomes  still  more  interesting  and  com- 
plex when  the 
twill  squares  do 
not  include  an 
even  number  of 
the  color  pat- 
terns ;  for  exam- 
ple, a  reversal 
of  the  twill  at 
intervals  of  36 
threads  with  a 
5-thread  pat- 
tern, 2  dark  3 
fight,  in  both 
warp  and  filling. 

Squares  are 
produ  ced  by 
breaking  the 
twill  in  both 
warp  and  filling 
and  making  the  thread  on  each  side  of  the  break 
a  different  color  from  the  body  or  ground.  Fig.  1738 
shows  a  3  up  3  down  twill  reversed  and  broken 
every  4  threads ;  the  color  pattern  is  1  dark  2  light 
1  dark,  a  dark  thread  coming  on  each  side  of  the 
break.  Fig.  444  is  often  used  for  suiting  patterns, 
the  colors  being  arranged  1  dark  twist  2  light  twist 
1  dark  twist. 

Similar  effects  can  be  obtained  with  the  4  up  4  down 
twill  as  with  the  2  up  2  down  or  the  3  up  3  down  twill, 
a  coarser  appearance  resulting  from  the  first-named 
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gggggggaQQODggGQgGQQGQDaaQaDaaaaaoGaaaaaaaaoaa 

gggGGaGBBBGgGaBBGGGBBBaDGBBBaaGBBBaGGBBBGGGBBB 

□gggaaBaBGGOBBBGaaaBBGDaBBBOGOBBBGGGBBaaGoaBBa 

□gggGBBBGGGBBBGGGBBBGGGBaBaGaBBBGaOBBBaGaBaBaa 

□gQGaaBaaGBaBOOCBBBaaaBBBaaQaaaaGGBBBDGOBBBGOO 

□gggBBGaaBBBaaaBBBQGaBBBaQGBBBaGOBBBaOGBBBaGDB 
□GGGBGaGBBBaGaBBBaaGBBBGGGBBBDaGBaflQaGBBBaOQBV 

Fig.  1736. 
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□□□□□■□□□□■■□□□■■□□□□■□□□□□□□□□□□□□■□□□□■■□□OBBaaDDBDaDQDaDaDDDDDQDDaBHB 

■■■■□■■■■■■■□■■■■□□■■■□ooBBBaDBHaoaBBBaaBBBBaaBBaaBaDBaBBaaBaaaaGaaaaDaB 
BBBBBBBOBaBaaaBBBaaDBBaaaaBaaaaBDOBBaaaDaaBDaBaaBaBBaBBBBaaaaaDaaaaBaaaa 

■aaDQDaaDaDDDnDDaaDoaaDDoaaaDoaBQDDaaaoaoDaDDpaQDDBaaDDBBODaDDaaDaaaaaDa 
DBDDDDDDaoDoaoDBDDDaBBaDDBaDaoaaaaDBaaDDDBDoaDDDaaDDDDaaaDDnDaDDDODaaBDa 
□□DDaaaoDaBDDaDaaaaDBaaDaDBDQaaaDaDBBDDaaBDQDQBDDanDaDaDDQDaaaaDDaaDBBaa 

BBBaaBBBBDBBflBBBBaBBBaaOBBBaaaBBBaaBBBBaBBBBBBBDBBBBDOBBBaaaaaaaODDDaBBB 

■□aBnBBaaBaaoBBBBaaaBBGDDBBaaaaaaaDaaaaoBBBBDBBBaaaBaaaBBGDaDaDaaaaaaaBB 

■■□□□■■□□□□■□□□□□□□□□□□□□■□□□□□■□□□□□□□□□□□□□■□□□□■■□□□■■□□□□□□□□□■■□□QB 
■■□□□□■□□□□□□□□□□□□□■□□□□■■□□□■■□□□□■□□□□□□□□□□□□□■□□□□■■□□□□□□□□□■■■□□D 
OBaDgDDDDDDDaDGBaDDDBBDDQBBaDDBBDaaBBaDDDBDDDODaDaDDDGQBDSnDaDaaDGDBBHaO 
BBaadBBBGaBBBBGBBBBBBBDBBBBaGBBaBflGBBBBBBBGBBBBGDBBBGGaBBBDGGaGQGGGaBaBO 
BBBaaBBBBaBBBBBBBGBBBBnGBBBGGGBBBGGBBBBGBBBaBaBaBBBaaGBBBGGGDGGGaUGaaBBB 

BaoDOBBQBaBaDaaaBDGaGDaaDaaQQaQaaaGGGQaQBDaDaaBGaaBBGGaaBaaQaQGDaaBGaDBB 
■■aaoB«aaGa«aaQaaaaaaaaGaBDGGaaBGGaQDaaaGGGGD«GGaaBBaaQ««aaaaaaGDQ«BGGaB 
■■□GGaBGDaaGaaaoaaaDBaGaaBiaDGBBaaDGBGaaaGaDaaGaaaBaaGGBBDoaDGaQGGBBBGQD 

BBaGBBBGaGBBBGGBBBBGBBBBBBBGBBBBaBBBBGBBBBGaBBBGGGBBBGaBBBBGGGaGGOQBBaGa 
BaGGaBBBaGBBBaDaBBBaaaGBBaBGGBBBBBGaBBaaaaaaaBBGGBBaGGDBBBaGGGaGDGGGBBaa 

oGaGGBaaGaBBaaGBBaaaGBaaGaGaDaGGGaaBGDGaBBGaGBBaaGGBaaGGGDOOaaGQGGGGQBBB 
BoaDOBBGDaBBaGaaBGaGGQQaGQaaGaDDnaaaaGGaBDGaaBBGaaBBaGaQBGGGGaaGaaBGaaBB 

BBaOGBBaOGDBGGaOGaGaGaGGGBQGGGaBaGOaQaGGQaaaQBQaaGBBQaaBBGGQQGOaGaBBGQGB 
■BaBBBBGGBBBGOaBBBGGBBBBGBBBBBBBGBBBBGGBBBGGGBBBGGBBBBGBBBBBGGGGGQBBBDGa 
BBOaBBBGGaBBBaGBBBBGBaBBBBBOBaBBBBBBBGBBBBGDBBBGaGBBBGaBBBBGGaaGGGGBBBGG 

■aQGQoaGaGBaGGGBBGGDBBaGQGBaGaBaaQaBBGDGBaDaGGaaGaGoaaaQDGGaGaDGGaaaaBBa 

□aDGOBQOGDBBGGaBBQaaQBQGaGaGGaDDaDaBaaaaBBGaQBBGDaGBGGQaaaaGGGaGQaaGGBBB 

BaGaaBBaaQBBGGGDBBaGaaaaoGGGaQQaaaQQGGGGBQGaQBBaiDGBBOGGGBaaaaaaGQGBaaaBB 

BBBBBBBGBBBBGGBBBGaaBBBGaBBBBGGBGGBBBaaGBBBDGBBBBGBBBBBBBGBBGGGGaOBBGGGB 
BBGBBBBGaBBBGGGBBBaaBBBBGBBBBBBBGBBBBGOBBBGGGBBBaGBBBBDBBBBBGGGGGGBBBGGG 

QaaGGBGGGGBBGQGBBGaGGBaaaDaOaQGQaGaBaGGGBBaQnBBGGGGBaGGGaGGQGaaaGGaaaBBB 

oaaGaaaaQaBDGaGBBGGUBBGaGGBGaGBQGaoBBaDaBBGaaGBCQQQaaGGGaGaGQGGaGGaoBBBa 
OBGQaaaDaaGGDGaBaaGGBBGaGBBaaGBBaGaBBGGGaBaQgGGGaGaaDaQBDQGGaGGaGGGBBBaa 

aBaBBBBGGBBBGaaBBBaGBBBBGBBBBBBBGBBBBaaflBBaGGBBBGGBBBBGBBBaBGGGGGOBBBGGG 
BBaBBBaGBBBaaaBBBGaGBaaaGBBBBaBBaQBBBGGOBBBGGBBBBOaaBaBBaGaBGOaGGOBaGaQB 

■GGGaaaoGGaaGDnGaaGaaaGaaQGaaGaGGGQcagGaaGGQOBBGaaaaGGGGaGaGaGaGGGaaaaaa 

BDGGGaaaaGaaQGaaaaGaGaaQQGQaaaaGGGaBGQaGBBaGGBBaGGGaaGGGDGQGGGaaaaQacaaa 
GaaGaGaGGaGaGaBaaGGaaQGaGBaaGBGaGGaaDaQaaGGGGaaGaaGGGGGGQaaGCQaGGaGBaaa 

BBGGBBaGGGBaBGGBBBBGaBaBBBaGBaaBaBBaBGaaBaaaBBaGGGaBBGGBBaaGGGGaGGGBaaGG 
BBGBBBBGaBBBGGGBBBGGBBBBGBBBBBBBGBaBBGGBBBaaGBBBGGBBBBGBBBBBGGGGGGBBBGGa 

BaGQaaBGGGGBGaaGOGaGaaaGGBaaaQOBGaaGaGGGaGGDDBaaGGBBaaaBBaGQGGaaaaBBGaGB 

BGGaOBBaDaBBaaaaBGGGGGGaaGGGGGGGaaGanGaGBGGGGBBGaGBBGGnGBGGGGGGOGaBaGaBB 
OaGaOBGGaGBBGGaBBGGGGBGGGGGGaaGaOGGBaGGGBBQOOBBaaGGBGGGQGGGGaaaGGGGGGBBB 
flBGGGBBBGOBBBBGBBBBBBBGBBBBGGBBBBBGBBBBBBBGBBBBaGBBBGGGBBBGGGaOGGGGGBBBa 
BBGGBBBGGGBBBGGBBBBGBBBBBBBGBBBBBBBBBGBBBBGaBBBGGGBBBGGBBBBGGOGGGGGBBBGG 

BBGGaDBGaGGGaGaaGGaaBaaaaBBGGGBBGQGGBaGDGGGaGGaGGGBGGaQBBaaaGGGGaGBBBaGG 

■BGaaBBaaaGBGGGGaGGaGaaaGBGaGGGBaaGGQGGGOQGQGBaGGGBBaGaBBaGGGaaDaGBBaaaB 
naaQGBBaaGBBGaGaBGGGGGQGaaGGGaGaGGQaaaaGBGaaGBBGaaBBGGaGBaaGGOGaaGBGGGr- 


BBBGGBBBBGBBBBBBBGBBBaGGBBBGGOBBBGGBBBBQBBBBBBBGBBBBGGBBBGGGGGGGGGGGGBBB 
BBGaGBBBGaBBBBGBBBBBBBDBBBBGGBBBBBGBBBBBBaaBBBBGGBBBGGaBBBGGaGGGGGGGBBia 

□BGGGGaGGGDaGaGBGGaGBBGGGBBGGGBBGGQBBQaGGBGGGGGaGGGaGGGBaGaGaGGGaGGBBiaa 


laGaGBQaGGGQGaGGaaGBGaGGBBaaGBBaaaGBGaaGaGaaQGGGGBGGaGBBGaQQGQaGaBBBaaa 

BBGGGBBOaaGBGGQaGGGGaBGGQBGGGGGBGaaGaGGGGGaDGBGGGOBBGaaBBaQOGaGGGGBBGaaB 
BBBBGBBBBBBBGBBBBGGBBBaGGBBBGGBBDGGBBBGGBflBBaBBBBBBBGBBBBGGflGGGGGGBGGGBB 
BBBGGBBBBDBBBBBBBGBBBBGaBBBGGGBBBGGBBBBGBBBBBBBGBBBBGGBBBOaGGGGQGGGGOBBB 

aGGaGQaGaGBaaGGBBGGOBBaaQGBaGGBGnGGBBOOGBBGGGDBaGaGaGGQQDGGGQGaGaGOGBBBa 
QBQaGGGaaaaGaGGBGGGGBBaaGBBaaGBBDGGBBaGQGBaGaGaGOGGGGaaBaQaGaGQGaGGBBBGD 
BBaaGGBGaGaGGGGGGQGGBaGGaBBGGGBBGGQOBGGaGaaaQGGGaGBGGGGBBGDGGGGQaGBBBaGQ 
■BBBBBaGBBBBGGBBBGaGBBBOGBBBBGBBDGBBBGGGBBBOGBBBBGBBBBBBBGBBaGQGGGBBGGGB 

BaaBGBaaaaaBGBBBBGGBBaaGGBaBGGaBGGGBBBGGaaBBGaBaaBBaGBaBBaDBoaGGoaBGaaBB 

aaQOGaaGaGaGGQGGaGGQGGaGGOGaGGaaGDGaQGGGQGGQGGQGaGGGQGaGaGaGaGGGGGGaGDQa 
□GGGGGGaaGGaGGGaGaGGQaaGOGGGGGGGaGOGGaGGGGGaGGGGGaGGGnaaDGGaGGGGaGGaGaGa 
aGGGGQGGGaQaGDGGaGGGGQGaaaGGOaQaGGGGQaQQGGGDGaGGGGGGaOOGaGaGDGGGaGaGaQGG 
aOGaaaaaaaGGGaGOGGGGaGGGaGaGGGGGGGGGGGQGGaGQGaGGGGGGaQGGGQaaGGQGGGGaGaaa 
daGaGGOGGGGGaGaGGaaaaGGGGGaGQGGQaGGOQGGGaGGDGaGGQGaGaaGGQGCGGGQGGGGGaaaa 

oaGaaGaaaGGGGGGGoaGaGGGaaGOGGaGQGGGaGGaGGaaaGGDGGaGaaGGGDGGaGGGGaaoaGGGa 
aGGBaaGGCBBaGGGaaBGGaaaBGaGaaBaGGBBaGGaaaaGGGaaBGGGBBBGaGBBBGGQaGDaGaGGa 

GGBHGGGBaBGGGBBBGGGBHBGGGBaBGaaGGaaaGGGaHBGGGBBBGGGBBBGGGaBGGGGOOGDGQGa 
OaBaGGGBBBaGGaaBGGGaBBGaGBaaGGBBGGaBaBGGaaaaGaGaBBGGGBBBaGaBGGGGaaGGGGGa 
BBBGGaBBaGGaaaaGGGaaBGGGaBaGGGBBBGGOBBaGaGBaaGGaaBBGGGalaGGaGGGGGGaGGGGa 
BBGGGaBBGGQBaBGGGBaBQDGBBBGGGBGBBBGGGBaaaGGBaBGaGBBBGGGBBBGGaGGGGGGGaaGa 
BaGGBBBGGGBBBGOGBBBnaOBBBGGaBBGGBBBGGaBBBGGGBBBaaGBBBGGaBBBGGaGGGOGaGOaa 

Fig. 1737. 


□□□GBGGBBGGBaGGBBGaBBGGBBGaB 
.□aGGBaGBBGGBBaGBBGGBBGOBBGGa 
GDOaGGaGGGQGGGGGGGGGGGGaGaGg 
aGGGaDGaGGGGGGaaGGaGaGGGGaaG 
BBGGBOGBBBBBBGGBBBBBBagBBBaB 
aaGGaaGBGGGaGaGBaGQBGGGBGaGB 
aGGaGDGBGGGBDGGBaGQBGGGBaGGB 
BBGGBBBBBGGBBBBBBGGBBBBBBGGB 
BBGGBOaBBBBBBGGBBBBBaGQBBBBB 

BGGaBGGGaaGGBGGGBGGGBaaGBGQg 
aaQBQaaBGGGBGaGBGGGBGaaBGGG 
BBaGBBBBBGDBBBBBBGGBBBBBBgGa 
aaaGaGGBBaBBBOGBBBBBBGgBBBaB 
OGGGOaGBGaGBCQGBaGGBQaaBaaGB 
DGGGGGGBaGGBGaGBGaGBGaaBaggB 
■BGGBBBBBGGBBBBBBGGBBBBBBGGB 
■BGGBGGBBBBBBGGBBBBBBGGBBBBB 
GaaGBGGGBGGGBaaGBGaGBaaGBGgg 
□GGGBGGGBGGaBaGGBGGGBGGGBggg 
BBGaBBBBaGGBBBaBBGGBBBBBBgDB 
BBGGBGGBBBBBBOGBBBBBBGGBBBBB 
QGGGGGGBGQGBGaGBGaaBGGGBGGGB 
DGGQQGGBGGaBGGDBGGaBQGGBGGGB 
BBGGBBBBBGGBBBBBBGGBBBBBBGGB 
BBGGBGGBBBBBBGGBBBBBBgGBBBBB 
OGGGBGGGBGOGBaGGBGaGBGGGBGaD 
OGGaBGGOBGGGBGGaBGGGBGGaBGGg 
BBGGflBBBBaGBBBBBBGOBBBBBaOaa 
DGQGaGGGaGGaOaGGGQGGpGaGQGGa 
QGGQaaGaQGOaGaaQGaaGDGGDGGQG 

□GGGGGGaaaGGGGGGGaaGGaGGQaaa 
oaGaaaGGGGGGaaQaaaGGGQaGaGGG 

□aGGGaBaGGaBaBBaaGOBGBBBGGGB 
DGGGGGBBGaBBGGBBGGBBGaBBaaBB 
GOGGGGGBGBBBaGGBaBBBaGaBGBBB 
OGGGBaGaBBBQBDaaBBBGBaaaBBBa 
□OGGGBBBGGGBGBBBaaDBGBBBGGGB 
OGGGBBBGBGGGBBBGBGGGBBBGBGGa 
□GGGBBGGBBGGBBGGBBGGBBGGBBGG 
CaaGBaOGBBBGBGGGBBBGaGGGBBBa 

Fig.  1738. 


arrangement.  Fig.  1739 
shows  a  stripe  effect  pro- 
duced by  a  4  light  4  dark 
pattern  on  a  4  up  4  down 
twill.  Compare  this  with  the 
stripe  on  a  2  up  2  down  twill^ 
Fig.  1719. 

The  stair  patterns  shown 
at  Figs.  1740  and  1741  are 
obtained  with  a  1  and  1  color 
pattern  on  8  and  9  shaft 
twills  respectively.  The  stair 
effect  runs  in  the  opposite 
direction  to  that  of  the  twill. 
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COLOR  EFFECTS  WITH  THE  BASKET  WEAVE 

All  the  color  effects  with  a  plain  weave,  Figs.  1688 
to  1705,  can  be  obtained  with  a  basket  or  panama  weave 
by  substituting  for  each  single  thread  as  many  threads 
of  the  same  color  as  there  are  threads  working  together 
in  the  weave. 

A  variety  of  other  color  effects  can  be  obtained  by 
so  arranging  the  color  pattern  that  each  color  is  brought 
into  both  squares  of  the  basket.  Several  examples  are 
shown  at  Figs.  1742  to  1749. 

The  basket  weave  gives  many  attractive  color  effects 
when  the  weave  is  so  changed  that  the  dark  threads 
work  together  in  certain  places,  while  in  other  places 
they  are  divided,  a  part  being  raised  when  others  are 


DoaaaaaanaaaaaaBHa 
□□aaaaaaaaaaaaDaaaaa 

□□□□aODDDDQDDDDOaDDa 
DDDDDDDDQaDaaDDDDDaa 

□□□□□□□□aaaaaoaoaaaa 
aaaaaaaaaaaaaaaaaaaB' 
aaaaaaaaaaaaaaODaaaa 
aaoaaaooBaaBaaaaaaBa 
aBaaaoaaaBaaaaaaaBBB 
aoDaaoaDQDDaaaDDaQDa 
□□□□□□□□QaaaODQaODaa 
□ooDoaaaaaaaaoaoaaaa 
□ooaaaaoaaaaaaaaaaaa 
aaaoaaaDaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaa 
aaaaaaaoaaaaaaaaaaaa 
■BDaaaaaaaaaaoaaaaaB 
□□□□□□□ODDQaaDDDaaQB 
□□□□□□□□□□BBDDaaaDaa 
aoaoaDoaaBBaDaDaDBBB 
□□□□□□□□□□□□□□□□□□□a 

□□□□□□□□□□□□□□□□DDQD 
DOQDDQDaDDODDDDaOQDa 
ODDDDDaDDDaDaDQDDDDD 

□□□□□□□□BaBBoaDaaaaa 
□□□□□□□aaaaaaaaaaaaa 
□□□□□□■aaaaooaaaaaaa 
□□□DDaaaaaDODaaaaDDO 
ooaoaaaaaDaDaaaaoGoa 
□□□□aaaoaaaaaaaaaaaa 
□□□□aaaaaaaBBaaaaaaa 
paoaaaDaaaaaaaaaoBBB 

Fig.  1739. 


□□aDaaaaaaaaanaaaaaa 
□□□□aaaaaaaaaaaaaaaa 

aaaaaoaaoaaDaoDaaaaa 

□□□□□□□□□□□□DODODDDQ 

aaooaaaaaoaaaaaaaoaa 

□□□aaQDoaDaaDODaaaaa 
aaoaBBanaaaBaaaaaaaB 
□□□□QaaDBQaaDaaaaDDD 
BaaoaaBDaBBBBoaaaaBa 
□□□□BDaaaanDBDBDaaaa 

BBaaBoaaaaaaBaaBBBBa 
□□QBaaDaDBDaaaQODBD 
aBaaaaaaaaaaBBaaaaaa 
□□□□□□□□aDaDDDaoaaaa 
aaaDaaaaaoaaaaaoaaaB 
□□□□□□aDaDDDDaaaaQaa 
aBaaaaaaaaaaBaBDaaaa 
DDaDBQBQDaaaaDBDDaoa 
aBODBaaBBBBQaoaaaaaa 

□□□□aaDDDQBDBDQODDaa 

□□□□□□□□□□□□□□□□□□□Q 

□□□□□□□□□DDaQQDaDDaa 
□DDDaaaaDDDaDQDaDaaa 

□□□□□□□□□□□□□□□□□□DO 

□□□□□□aaaaaaaoaDQaaa 
□□□□□aaoaaaaaaoDaaaa' 
□□□□aooaaaaaanaaaana 
anaoDoaaaaaaoQaBBaoB 
□□aaaaaaaaBDaBBBDaaa 
□□aoaaaaoaaaaaaaaaaa 
□□□□aaDQaaaaaaaaaaaa 
□□□□aanaaoaaaoaaaaaa. 


Fig.  1740. 


DaaoanaDBganaoaaaoaaao 
□□□□aoaDaaaaaoaaaaaDaa 

□□□□□□□□□□□□BDQaDaOQDD 

□□□aQDDDDaDDaaaoaDBQaa 
aaoaaaaaaaaoaaaaaoaaaa 
□□□□□DDDDaaDaaaDagaDaQ 
aaaaaaaaaaaaaQBoaDaaaa 
□□□□□□□□aaBDaSaaaaDDQa 
BaaoBaBaBaaDaaBDaBBBBB 

aaQDDOBDBQBDBDBCipDDnaa 

BBaaBaBaaDBaaaBBiaaaaa 

□DDDaDBaaDaaaDDaQDaaaQ 
aaaaaoaaaaaaaaaaaaaaaa 
□□DQaDBDaaaaDDDDDDDQaa 
aaoaaoaaaDaaaaaaaaaoaa 

QQDOBDaDaDQCDDDQaDaaaO 
BBaaBQBDBBBBBBBBBOaaaa 

□□acBDaaDaDQOQDaBaaDBa 
aBaDBQaBaBBaaBBaaaaaaa 
□□□□aDaDDOODDDaDaaaoaa 
BBaaaaaaaaaBaDaaaaaDBD 

□□□□□□□QDODaDDDQDOaaDa 
□□□□□□□□□□□□□□OODDDDaa 

DaDODaDDaogDCDoaDDaDaQa 

□□□□□DDOaDDDaDDDDDDDDa 

□□□□□aDBaaaaaaaaaaaaBa 
□□□□aaaoaaaacjaaaaaaaaD 
□□□□□aaaaaaaaDaaaaaBQa 
□□□□anaoaaaaoaaaaaaaaa 
□□□□□aDaaaaoaaanaaDBDa 
□DaaaoBaaaaaaaDaaaanan 
□□□□□Baaaaaoaoaaoaaaoa 
□□□□BaaaaaDaaBBDaaaoBO 
□□□□aoaaaaaaaaaBDaoBO^. 

Fig.  1741. 


□□ooaaBDaaaaaaaaaoBa 
oaoDaaBaDaaaBaaaaaaa 

□□ODDaQaDDaDDDDDDDDD 
DODaaDDaDDDDDODDDDOa 
□□□OQDaDDDODQDQBOaaD 

BBaDBBBaBBaaBaaBBBBa 

□□□□□□□□□aaaBODaDDDD 
aDaDDDaaDBDDBQDnaaDa 
BBaoBBBOBBaaaBDBBBaa 

□□□□□DBDDDDDDaDBDaBD 
□□□□□□□□DBDDBDDDDDDO 

BBaaaaBaDBflBBaaaaaaa 

ODDDDDaaQaaDODDaDDaa 

DDQDQQBaDDDaDQaaDDaD 

BBaoDaBaaaBflBGBaaoBB 

ODDDDDQaDaDOBaaaDDOD 

□□□□ODBDaDaDanDBDDBa 

BaOOBBBDBBOaBBaBBBBa 

aQDaaDDDDBDQBDQDDOQQ 
DODDDDQaDBDDBDDDDDDD 

□□□DaDDDODQaaaoDaaDQ 
□□□□□□□□□□□□□□□□□□on 

□□□□□□□□□□□□□□□□□□□D 

oaDQQaoaDDaDaaQDDnaa 
□□□□□□BaaoBBaaaaaDBB 
□aaoaaBaaaBBaaaBDaaa 
aoaaaaaaaaaaaaaaaaaa 
QDaaaaaaaaaaaaDaaBoa 

Fig.  1742. 


□□aaDBaDDBaaaaaaDaao 
□□□□□BaDDaaaaaBaoaaa 

□□□□□aaDDDDDDDaoaDOD 
□□□□□□□ODDQaDDDanDQD 

□□□□□□BaDDaaDDBDDaaa 
BBoaaaBDBBBaaBBaBaaa 
aBaaoBBBaaBBaaaaaaaa 

aaaaDmaaouaanuaoaaaa 
DaaaaamDaamanamaaama 
aaaaaaaaaaaaaaaaaaBa 
aaaaaBaaaBaaDBBaaaaa 

□□□□□BDODBDaDBaODBDa 
□DDDDDBDOaBDQaBaDaBa 
BBaOBBBOBBBaBBBOBBaa 

BBDaaaBBaaaagaBBaBBB 

□□DDOaODDBDDQBDaQBDD 

□□□□□□■□□□aaaDBDDDBa 

BBaDBBBaBBaaBBaDBBBD 

BBaaaBBBaBBBaaaaaBBB 

ODQDOBDDDBDDDHDDnBDD 

□□□□□□□□□□□□□□□□□□DO 
□□□□□□□□□□□□□□□□□DDQ 
□□□□□□□□□□□□□□DDDDDD 
□□□□□□□□□□□□□□□□□DDQ 

□□□□□□BaaaaaaDBBODBB 
□□□□□DBaaaBBaaBBaaaa 
□□□□aBQaBBaaaaaaaaaa 
□□□□aaaaaaaaaaaaaaaa 

Fig.  1743. 


aaoaaBaaaBaoaaaaaaaaDaBooaaaaaBaDBao 
aaaaoaaaaBaaoaaaaBaaaaaaaBBaaBBGOBaa 

□□□□□□DaoaaooaoaaaaaaaaaoaciaDaaoDaao 
□oaDaDaDaaaaaaaanDaoaaaaaaaaaaoaDoaQ 
□aaoaaaaaaaaaaaaoaaaoaaaaaaaaaaaaaaa 
aaaaaaaaaaaaoaaaaaaaaaaaaaaaaaaQaaaa 
aaaaDBiaaaaaaaaaaaaaaaaaaaaaaaaiaaaa 
□□□□□aanDBaaaaaoaaaaaaDaGaaaaaaoaaaa 
□□□□GaBoaaaaaaaaaaaaaaaaaaaaaaaaaaao 
aaaaaaaaaBaGaaaaaaaaaaaaaBaaaaaaaBaa 
BaaaaaaoaBaaaaaaaaaaaaBaaaBaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaDaaaag 
aaaaaaaDaaaaaaaaaaaoaaaaaaaoaaaaaaaa 
aaaaaaaaaaaoaaaoaaaaaaaoaaaDaaaQaaao 
■aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaiaaaa 
□□aaaaaaaaaaaaaaaaaaaaaGaaaoaaaaoaaa 
aaaaaaaGaBBaaaaaaaaaaGaaDGaaaaaaGDaa 
BaaaaaaaaaaGGBaGaaBOBaaGBaaaaaaaaaao 
aaaaGBBGOBBaaaBaaBaaGaaiaaaBGaaaGBBB 
aaaaaaaaaaaaGaaGGaaoaaaaoaaaaaoaaaaa 
GaaaDaaaoGaaaaoaaoaDaaaaoGQaDaGaaGQa 
□□aaaaaaaaGaDGaaaaaDaQaaaaoaaaGDaGGG 
□□□GoaaaaDGaaaaaaaDoaaaaaaooaaaaGQaa 
aaaaaGaGoaaaDaaoaoaaaaGaaaaaaaQaDaaa 
GaDaaaaGaaaaGaaGaaaaoaasoaitHaaHaoaHB 
□□□□aaaaaGoaaaaaaaaaGaHHaoHaaaBHGOHS 

aaaaaaGBBODBBC  

□□□aaaaaaaaaGi 

Fig.  1744. 
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lowered.  Two  patterns  of  this  kind  are  shown  at  Figs. 
1744  and  1745.  Larger  patterns  can  be  obtained  from 
a  motif  and  with  the  corresponding  arrangement  of 
the  weave. 

Figs.  1746  and  1747  show  the  method  of  arranging 
the  colors  and  weave  to  produce  a  combination  of 
longitudinal  and  horizontal  stripes. 

Still  another  class  of  color  effects  with  a  2  up  2  down 
basket  is  illustrated  at  Fig.  1748.  The  weave  is  re- 
arranged in  three  different  ways,  producing  longitudinal 
stripes,  cross  stripes  and  a  mixed  effect.  The  warp' 
and  filling  pattern  for  Figs.  1743  to  1748  should  be 
1  light  2  dark  1  light. 

Another  kind  of  color  effect  on  a  basket  weave  is 


aDCKXnaaDaaoDBBaaBBaoHBaGaaanHaaaao 
''□□□QaaaoaanoaaoaaaDDBaaDaaoaaaaaaaD 

■gCDDDOODaDDDDDDQaODODDODDaaODaaaDD 

DaoaaaaaaDoaaoDaaaoaaDaaBOoaaoaaaa 
"'□aaaaaaaDaaaaaaaaaaaaaaaaaaaaoBaa 
'^aaBaaaaaaaBaaaiaaaaoaaDoaaaoaaa 
DaaGoaDoaaDOaaDaaaaaaBaooBaoaBBO 

 jDaDaaaDDDaDaDBDaaaQaaaDaaaaaBBO 

■BQaiaaoaaauaaBaBBBDaBBaoBBaoBBaaBBa 
■BooaBaBOBBBaBBBaBBBaBBaaBBaoBBoaBBa 
DaDDaaaaoaoacBaaDaaoaaaaaaBDOBaaaBBD 
□oaDaGaQOOBOOQaaaDBOGaagaaaaaaaaoBBa 
BaDOBBaaaBaDBBBDBBaDaaaoaaBaaBBaDBaa 
■aaogaaaDaiBaaaaaaaaaaaaaBaaoBBaaBaa 

gDaoOBaoaaoanBaaDBDaDBaaaaaaaaaaQBBa 
□□□□□aoaoaDaoBoaoBaaaiaoBBagaaaaaao 
■agOBaBaBBaoaaaaBaBDaaiaaBaaaaBoaaag 
uaaoBBBaBBBaBBBaBBBaBBOOBBaaaBaaaBa 
□□□□oaaaDaaaaBaaQBDaaaaaaaaogaaoaaaa 
□□oaaaaDaaaooaBaaaaaaaaoQDBOOaaaaaBO 

■BaaOBBaOBBGOBBaDBBaBBBaBBBaBBBOBBBa 
MOOaBBaaBaoaBBaOBBDaBBBDBBBaBBBDBBa 

aooaommaammaommaouuaauaaDmaaamaaauaQ 
aaaaommaommQammoamuaoamoaamaoamaaama 
■BODaaaaoBaaaaaoaaBgaBaaBaBaBaagBaBg 
■aaGaaaaaaaoaaaaaBaaaiaaaaaBaaaaaBaB 

□□□□aBBoaBBGaaBaaBBaaiQaoBaaoBoaoBaQ 
DDaaQaBDDaBaQBBoaBBaaoBDaaaaaoaaooag 

■BaaOBBOaBBOaBBaaBBaBBBOBBBOBBaOBBBa 
■BaaOBBOaBBOaBBaOBBaDBBBaBBBaBgaOBBB 

□□□□□BBaaBBaaBBaaBBaoBaaDBQaaiaaoBao 
□□□□□■■QaBBGOBBaaBBoaaBOoaBaaaBauoBa 

■BaaOBBOOBBaaBBaaBBOBBBOBBBaaBBDBBBa 

■BaoaBBaoaBoaBBaoBBaDBBBaBBBaBflBaBBa 

aaaDaBaaoaaaaaBaaBBaaaaaaaoaaaoaDaaa 

DODOQDQDDDaaDDaQaaoaQoagQaQQQaoaDODa 
DaaaDDDQoaaaoQaaaoaQDDDoaoaaODDOoaoa 
DQaaDaaaaDODaDaQaQQaoaDaaDooaaciaoDDD 
aQaaaDDooaaaDQDaaoDQDDDaDDaQODDooDQD 
□□□□□□□oaDaDDQaDDQaoDaaDaaaQDaaaDaag 
□□□□□□□□□□□□□oDaDaDDDaQaQaDaoDDDDQaD 

□□□□□□□□□□□□□□□□□□□□□□□□□□OQODDDDODD 

□□□□□DDaQDDaQaaDDDnaoQDoaaaaaoQDQaDa 
oaaaoQaaauKMaaaaaaitaaaBoaaBDaBBoaaBa 
□□□□□□MHDogigooHBaoHSBaaoBaooaaaaaaaoa 
□□□□HaaaaBoasaaaaaDGBaoBBDaBaaDBBoaB 
□□□□HMoaBaiODBHoaBHaoaBBaaBBaDBBgaBBa 
□□oaaoKBaoKBOaHBaoHgiaBBaaBBcaaaSaBBa 
□□□□□□MHaoangoaaMaoBaBODaaGOBBOoaaaoa 
□□aoHataDHBDOHBaaBBOOBonBBaoBBaoBBoaB 
□□□□BBDDHBdaaBOOHHoaaBBauBBaoBBoaBBa 
□□□□□□BBaci8HO08BOaB8OBBaDaaaaBBaaaaa 
□□□□□□aBoaBBaoaBODHaBaaaaaaaaQDaaaaa 
CoaoBBaaaBaoBaaoaBDoaaDBaoaaaaaaBODa 
ooaaBBuoaBaaHaDDHBDaaaBaaaaaoaBOoaaa 
□□□□□□MNoaHBoaaaaDBaaaaaoaaoaaaaDaaa 
□□□□□OHaaoaBoaBaaoaaaaaaBDaaaooaBaoB 
□goaaaDaBBaaaaaaaBaoBoaaaaoaaoaBaaaB 
oaaoBHoaBBaaHBoaHBOoaBBaaBaaaBaDaaaa 
aoDaoaaaaaaaaBaooBBaaaaaaoBHaDHaaaaa 

BaoaaoaaaoaaBaaaaaoBaoBMaaBaaaBHaaBa 
^□□□aaoBaaaaaDaaaooaaBoaaaoaaHoaaBag 
□□□□□aaaaaaaaaaaoaaaaBaoBaaoaBQaMaaa 
□□□□nBaoaBBaGaaoaaaaaaBBaoBBaoBaoaBB 
DacoaaciaBaaaBaoBaaaaaaBBaaHHaoBHDaBa 
□gaaaDoaaaDaaoaaaooaHKOOBBoaHBaDaaaa 
□□□□□aaaQBaDaaaaaaaaaHDaaHaaHBODBBOO 
aaaooaBDoaBoaaaaaaaaoaBBaGHMagaBoaBa 

gaaCBoaBBDDBaaDaaaaBaaHHaaHHaoaBaDBa 
□□□BDaaaoQaaaoBaaoBBBDaHaoaaBoaaaoa 
oaoaaaaaQBBaaaaaaBaaMBoaBaaDBBaDHBOa 
□□□□□aaaaaaaDaaaaaaoDaKHoaBaDaBxaaKB 
□□□□aaaaaaoaBoaaBODaaoiCHODKsaaaaoDsa 
□□□aBQaaBoaaaaDaaoaaxHODHiiaaaHaaKttGO 
□□□□□BBuaaaaaaaGaaBUHaDaHMaaBaaDaBao 

Fig.  1745. 


DOGaoBaoaaaciaBaaaaaaaBaDDBBOOBBaaaBD 
□oaaoBBaoaBaoBaaaaaaaBaoaaBGaaaaaaaa 

8DaDDQaaQODDODOOQaDOODDaGaaaDDaDaaDa 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□QQ 

□□□□□BBaaBBoaaBaaaaooBBDaaaoaaaaaaaD 
aaDaDaBDaaaaGBaaoaBDaBaoaaaoaBBaaBBB 
aauaaBanDaBaaaBGaBBOQaaaaaaaBBaaaaaa 
aaaagBaDaaaaDBaaoaaaaaaaaaaaDDaoDaaa 
ODaaaBaDaaBaaaBaaaaaoaagaaaaooaoaooa 
BaDaaBaaaaBaGaaaaBBaaaBODaBaaaaaaBBB 
■aaaoBBaaaBDOBBaaBaaaaaaDBBaaaaaaBaa 
□□□aaBBOGaBaDaaaaaaGaaaDcaaDaciDaaDaa 
□GaQuaaGaaaooaaaaaaaGBaGGaaGGBBaGaao 
aaGGoaaggaBGOBBaaaaaaBaGoaaaaBaaGBBQ 
aaaonaaQaaBoaaaaaaaaaaaGaaaaGaaGaaaG 
□ODGaaaoGaaaGBBGaBaoaaBDaaaaoaaGGBao 
QGoaoaaaGaaQGaBaaBBGGBaGGBaGaaaoaaaG 
aBaooBaaaaaGaaaaaaaaGaaGoaaaaBauaaaG 

SaaoaaBaGaaooBaGGaaGOBBGaaBaaaaaGaBO 
aaGQBaaaBBGGaaOQaaaGaaaGaaGGBBDGBaG 
aaGGaaBDaaBoaoauaGaGGBBoaaaoGaaGaaaG 
aBaaQaaGGaBoaBaBBaBaaaaaGaaaGaaQGaaG 
BBGaaBaaaaBaaaaaaaaaGaaGoaBaGaaoGBao 
□DDaQaaQGBBGaaaDnrjDaaaBGDBaGaaaaDBag 
□oaaGBaaDaaGGaGODGGaaaaGOBBaaaaGGaaQ 
aBaoDaaooaaGBBBBBaBaGBaaaaaGGaaaGBBa 
aaaaaiaQaaaGaaaaaaBaQaacaBaaGBaaoaaa 
□□GaGBBGOBaQGGaGaGGaGBaaGaaaGaaoaaaG 
□oaGaaBGGaaGaBaoaaBCGBBGGBBaaaaGGBBG 
BBaGaaBaaBBGGBBGGBBaaaBaaaaaGBBaGBBO 
BBoaaBaGGaBGGBBaaBBaaBBGGaBOGBBGGaaa 

BGDODaBaGaaGaBBaaaaGGBBGGaBGaaBGGBaa 
□□□aBaaGaaaaaiGoaBGaaaGaaBGoaaGGBaG 
aBaoaaBaaaaGQaaQaaaaGBBaGBBGOBaGQaaG 
BaaGaaaoGaaGaaaaQaaaoaaoaBBGGaaGoaaD 
□aGaGBBaoaaoGaaaoBBGGBaoQaaoGaaaGBBO 

OaDQQaDGOaDaQODGDQOaGQOGGGUaGGGOGOaa 
UGODDaOQQaaaOGGDQQGGGgGQGaGOGaQaGGGD 

DDaGDGOODDGnQOGGoaaGaaGaaaQGQGacGGao 
aoQacGQQCDGGDGGGDGaQanGaaGGaaaaaGQGo 
DOQaDGODaDGaGQoaDaaaGaaQGaaoaaGGDGGG 

□aOGOOGOODGgQGaaDQGGaGGGGGaGGDQGGGGa 

DGaGoaGGDaDOGGaGaGCDUGaQGGGaQGGaaaGQ 
aGQGaPGaaoGQOGGGaQaDGGGDaaGaGaQQGaoQ 

□GQGGBBQGBBOaBaGGBBGGBBGaBaGaGGHBGGa 

uoGaBaoaBGOBaGaaaDOBBGQaaOGaGXBaQKMa 
OGGGBGOBaDGBaGaBaGOBaaGaaGGaaKaaQBaa 
aaoaQBBDGBBGGaaGaaaaDBaQGBBGHGaHKOoa 
aGaGGaBGaaaaGBaGQaBGGBBOGBanHGaMaoGM 

auaGBOaBBGGBaaaaaGGaaGGBBOGBGBHGGHKO 

□□GaBGGaBGGaBGGaaaaBBGOBaDGBGMaGaaaQ 
□QaGaaBaGaaaaaBOOaaaDaaDaBBGaGQBaGGB 

aGGGQBBGGBBOaaaGOBBGGaBaGBaGGBBGGBBO 

□GaGaGGBaoDaBGaaaaaaaGGaaGGBaGGBaGGa 

DDaOBOGBBGaBBGGBBGDaagGBBGGBBGGBBGGa 

OGGoaBaGGBaaoBaaaaBGGaaaaaBDGaBQoaao 
□oaaoaaGaBaGGBaoQaacaaaGGBBQGaBGGaBO 
□GOGaGGBBauBaGOBBGOBBGDaaGaaaGGBaaGB 

□GGQBGGBBGGBBGGBBGGBBGGBBQOBBGGBBGGB 
OGGaaBBGGBBGGBBGOBBGGBBOGBaOGBBGGBBa 
OGaaGBBGaBBGHDOHHaOMGBaCDBBGGBBGaBBa 
□aaGBGGBBGGBOBKGaXKGaGaBBGaBBGGBBGGB 
OaOQBGGBBOaBGBHOOHBGBGaBBDGBBGaaaGGB 

□aaoGaBOOBBGKGGKaGGaaaaOGBBaaBaaGaaG 

GGGGGBBOGBBGBGGKKGGSDBBGGBBGGBBGGBBG 
OGGGBaGBBOaBQHSGaBBGBGGBBDGBBQGBBGGB 
□GOGBOGBBGCBGBaOQBSlGBaGBaGGBBQGBBGGa 

aGGGaaaGQBBoaGGaxGGaaaaGGaBOGaaaQaaa 

GGGGQBBDOBBGGBBaOBBQGBBGGBBGGBBGQBBa 
GGOGBGGBBaaBBGGBagDBBGGBBGOBBGaBBGaB 

SGGaBGGBaGGBBGUBaOaaBGDaaOGBBOGBBGGB 
GOGGBBGGBBGGBBGaBBQaBBnCBBGaBBGOBBS 
GGGGQBBOGBBGGBBGDBBGGflBaaBBOGBBGOBBO 
OGGGBOaBBGGBBaaBBQGBBGGBBQGBBaaBBGGB 
□□□GBaOBBGGBaGaBBaaBBaaBBGGBBGGBBaQB 
aOGGaBBGGBBGGBBQaBBaGBBGGBBaQBBaaBBD 

Fig.  1746. 
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□aoaaaBarBaaaaBijaaaLiDHMO'jaBDDaaDuBMD 

□□ODDDaaaaDacDDDDDUDncoDaapQQODaaDDD 
oDDaGDnDGanDanDoar;r;aa':Qnana""iriL)r.Donan 

OODDHBBESBBIESBBXilBBjBSISZIIZeSf  EECBBSSBBa 
BBQOSBBSSDBBS'SBBXSEBaTEaBBaBaBB'EBBaiBIBa 
BBOGIBaaEElIBBZlCBarrBarBBaBBBMBZIBaSZBBB 

caanaEBBEEBBi-r.BBr : . .  :  """aasGsaaa 

OOr.QEBBOECBarZBBL  "BB ::'ZBBE3BBa 

BBDDEiBBSEBB^ZBa-.  i]e"BBBe!asBeraBs:EBBa 
BaaGiiaBa:sBBrL:BB :  ma'  naaBBBEiBTaBCii^'aaii 

□  L-DDEBaffiEBB~rBB     "BB  /r.BBrj-BBli 

QDODC!!BBnsEBB::;iBB:  .  ob:  ...BB  BO"';\,.  ::,.:z-iBi3ii 
8BOcaBaEGBBr::BB  sa  bb  ..  aQ  \BBaBBBBa 
BaGDEBaX3aB';::::BD:';  bb  'bb~  '■ei'::BBBaBBBa 
□□□□BBBKEBBr^'Ba  .  bo:  bb  bo: .caasEQaa 
ciC'O  ■  hbbijihbb:;;  BB  ::'bb  ;.  bb;..  ..BB~2a33aiaESti 
BBGaBBBDtr.BB   :  am     ma  '~~db..  aa  rBBBBBBBB 

BBaCUBBajETBB..  ...  BB  .    BD.      BB  ..rBBUBBBBBBBB 

ODDnErBBrcrBB  .  "BB    .BB.."...;Ba    .  oBi-jjBatEEaESi 

□  DGDEEBB:r  BB"."  _:BB   aB^jEBBEaBB* 

BBG  'CBB'r  BB    BBBaBBBB.^BB  /JTBB  .jCBBBfliBB!! 

■bdge!:bb.:..;.::bb  aaaBaBBB"  bb...  .BBr.zjBBEC'ODBBa 

GCDGBBBLlijBB^  BB  BB/.SBBIHSBBB 

□OCGEBBSEiBB'  .BB  BBTrZBBEJGEBBH 

BBGGSiBaf EBBr.BaBBBBBB  EH'  '  nis:;.::BBo:!o::BBa 
■BDGEBassBo;:EBB«BBBa  .  BG    DB  .;i:aa:?:sBBS 

coaDEEBBSiEBB.   .._..B«:  .  :  BB  .-.raB^SBBa 

□GGCBi.'TTr":. .  "BBi..  BB....  EB  "aB:.\:.BB::iBBa! 
■BGGBBaBBBBB.; BB.  ::Ba  : :.  aa  bb  .':::bb  :.iBa:ni 
BBr.r.BBBHBBaB  as     bb..  .aa~    be..  ..bb  .zbbq 

anGiiE2::_... ..       ._bb:-.._.bb:  .::Bai..^  BB...::;BB-.CBBa 

aaaGBBzcc;c::;-:LBBr;zBB:;;.:BB;2ZBBs:£BB32BBEi 

■  ■GGBBBBBBBBaBBCSEEBBEeBB^SSBBBIHiBBSCBBiB 

■  BGGBBBBBBBBaaBEaBBEIEaBSinBBEEBBSaflBa 

GGDGEnszBsiBiSESaBSisaaiiiiaBSBaBiaEBasciaaol 

GaaaaGriGaGQGaaGQaaGGGUGaGQUGGGGGGGGa 
DaaGncoaGaaGGGcnaGGaacaGDCOGGGaaGaGa 

GGGGnGGCDaaaGGQaGGGGOGGGaGGGGGGaaGGa 
OQaGnaaGCaGGGGGGGGGCGGQDGGCJGGaaaQQGQ 
OOaGGCOaQQQGGDOGGGGGGGQQGnGUCQCGaGGQ 

GCGacGaaacuaGGacouaaaGacaoGGGQriGGGGg 

OaGGGaDGQaCaGGGCGDCGGGGaGGGanjaGGGOQ 
DGGQGaDQGGGGGCaaGGaQaGaGGGaaGGGGGDna 

aGDaGaBGGBaaaaac.DBBGSiGijSBGGBGBaaGaaG 

GGGGBGGBBGGBBCGBBGCBGSSBGGISMGBaGBBGGB 
QGGaBCaBBGGBBrGBBaGBCiKaGGBiMaB'.jCBBGCB 
GCGQQBBGGBBQGBBGGBB.jffiGaKliCCMuBBGGBBa 
aGQaGBBGGBBGGBBGGBBn«aa»:i«DCMGBBGGBBn 
QGQGBGDBBQDBBGGBBaGBGaiiaDWfflGBGGBBGGB 
GGGGBGGBBGQBBaGBBGGBPaiWGaSeJSGBGaBBGaB 
GGGGGBBGGBBGL  iBBGGBBGKGGISaG"  WGBBGGBBG 
aGGGnBBCGBBGaBBG'.jBBOGBBGGBBGMGUSSiaGK 
□GGGBGrBBaGBBGGBBGGBBGGBBGGBGieiiGGHSG 
DDaaBGCBBGaBBGCBBGCBBGGBBGL'B^ffiSSGGKMG 
GGGGGBBIjGBBGGBB  GBB^  GBBGGBBCI*GG*;:»GOffl 
OGGCCBBCGBB'"GBBaCBBGGBBGGBBnfi(!..-.Q3»:seGGM 
aGGGBGGBBG.  BBDUBBGGBBGGBBfJ'/BGSf WC-GWaG 
OGGDBGGBBGGBBGGBBL  GBBU.GBBG  r,BL.feKGGi«KG 
aGCG'jBBGGBBGGBBGGBBGGBBGGBBLiai  GSeWGIl 
aaaaGBB".GBBCaB'JC:K»]GL".lt;GBBGnBBaGBBGGBBG 
riGGaBGGBBGGBGS'-KOCSfSGBGaBBGLBBGGBBUL.B 
DQGGBGGBBGGBGiiSaGjesliGBGnBB  IGBBGGBBGGB 
□GGGGBB  JCBBGSGGalKCGWGBBGCBBGGBBGCBBG 
DGGGr.BBG'."BB-V».GG*WGGS>;GBBGGBBrQBBGGBBa 
GGQCB-.CBB-.  DBGl»,*.Gi  JSWGB/.GBBGGBB'  GBBGCB 
DOOGBGDBBGGB.Vl'SnGKMGBCnBBGGBBaCBBGL  B 
DGGGCBBGqBBL.K'.'.GaSfirGKGBBGGBBC-LBBGaBBa 
GGGDS'  lGSiGOSGBB'_iGBB'.  CBBGGBBnGBBGCBBG 
aGaQGSCIfi'.pGSSGB-lGBBGGBBJGBBGGBBGGBBGGB 
DGGGnsWGGSWGBDrBBGrBBGGBBGGBBGQBBGGB 
OGGGKGGSiinGSIl-BBGCBBLGBBLGBBGGBBGUBBG 
ODGPJ»;GGI».»aa*GBBGUBBGLBHGGBBGaBBGGBBG 
GGGGCftMGGStWCBGLBBGGBBGL  BBL.GBBGGBBQGB 
GGGGGS>:S6aC»KCBGi:Bir.GBBGGBBGCBBL"iQBBGGB 
DGGOaeGGBSUQttGBBCGBBGGBBCDBBGGBBauBBG 


□□□GGBBOGBBaGBBOrBBGrBBGGBBaGBBGGBBa 
GDGGGBBGGBBGGBBGGBBGaBBGGBBGGBBGGBBa 

□□GGGGGGGGGQaGGGaaGOGGaaGGGGaacaGGDO 

LIOaaGGGGGGCGaGnGaaGGGGITiaGnGGDGGaGGGO 

□GGOEEEDSIiBai!aii)EEljEEECiIilEtIBBaiBBBBaEBB 

BBGGBBBBBBBBBBBBBBBBillBBQBBBBBBBBBBBB 

BBGCBBBBBBBBBBBBBBBBBBBBEBBBBBBBBBBB 

GGGGEaSiEBEIlffiKBffiSEliSSIBaBBBBBBIBEMfflBtlllEB 

QGCQECIBiaiLEHBffBEEHHBffiBBHHBBBBHirilSGJBBB 

BBGGBBBBBBBBBBBBBBBBEIBBBSBBBaBBBBBBB 

BBGCBBBBBBBBBBBBBBBBSBBBBBBBBBBBBBBB 

GQGGEfflSEBEEESffiBEBSSiBBiafflBBEiBffiBBEBaBBHBffl!! 

DGGGXBBEBBBiiEIZBISBEBBKBaiSBBBSEBBISBBBB 

aBGGQaBBaaEBBaaaBBBBBBBBSBaBBBBBBBBH 

BBGGSBBEBBBEBBBBBBBBBBBQHBBBBBBBBBBB 

GG  DGBBBSBBBIlHBSBBBBBIlBBEaBBEBaiilBBBSIl! 

GnnolBBBSBBBKiSCBBSBBilBBBEBBBEBQSBiliilBaBBI 

BBGC  EBBBBBBEBBBliBBBISBBBSIBBBBBBBiaBBaB 

BBGGBBBSBBBBBBBBHiBBBBBBBBBBBaBBBBBBB 

UUGDEBBSS^iBBSEB^ilE'aXBBaiEBBBaBBBiaBIiEBa'BSIl 

GGGGEBBBKBBEEEfflBEEEiaaEBBBffieiBBBffiillfflESBll 

BBGGI!lBBB3BBSaBBBBBBBBBBBBBBBBBBBBBBa 

BaGGKBaSBBaBBaBBBaaBBaBBBaBBBBBBBBBB 

CiaGGSBBBBBBH'i-IStiEEiaSEBBffitEEEaEDSaDHBHaKIIEffiaH 

aGaGHB.BBHBBiaBKi53ffl23EIfflBfll!BiE]13!IBEHBBBBEn!IB 

BBJGaBBEBBflSBBBBBBBBBBBBBBBBBBBBBBBB 

BBGGBBBEGBB3BBBBBBBBBBBBBBBBBBBBBBBB 

GGGGilBBEHBBnEBEEBQffiEIHBffiEESESSHBSnffiESEEa 

□GGGBBBSSBBBBEBBBBBBXBBBBBBBBEEBBBaBli) 

BBnuaBBBBBBBBBBBBBBXaBBDEBBaBBBBBBBB 

BBGGBBBBBBBBBBBBBBBBBBBISBBBBElBBBBBBB 

GGGGEBBEBBaBaBEBEBBBBBBIIEBBEBBw.BEBaai 

nGGGBBBBSBBBSBBQESBBBBBBBBBIDSBBBXISBilll 

BBGGBBBSEBBBBBBSBBBBaiBBBBBBSBBBSBBBSI] 

BBGGBBBBaBBSSIBBBSBBBBBBBiQBBaBBBBBBBB 

GGGGEBBEaBBBBBEBEBBBBBBSaBBSSBIBBSBaia 

GGGGGCGL  GGCGGGGGGGCCCGGGGGGGGGnGGGGa 

aGcaGGGGGGaaGaGGaQGaQraGGGcaQGaGGaaG 

GGGGGCGGGQGGGGGGaGGGGGGaCGGJGGGCaGGa 
GGGGanGGGaaGGGaGaGGGOGaGGGaGaaGGaOGD 
GGGGaGGGGGGGGGGGGCGGGGGGCGCGGaGUGGGa 
□GCCGGGGCGGaGaGGGaaGGGacaGGGGGGGL  .GGD 
GGGauGGGGGQGGQGGGaGGGaaGGGGGGGGaaGGG 
ODGGGGaaGGCGGGGGGaaGGGGGGGQaGGGGaaGn 
□GGGSSQGSiMGGffiBaaaiMGGfflGBBGGBBGllQGSgaGGS 

GaGGGHaBaaasreGaiSBGGasBGBQGBBGaBaissGniEsa 

GUGGGWWGGHSiaGKBGGliiiCBGGBBGQBGMaBaGWSa 
□GGCBiaGHBaaffiHGGKaiGaiBGBBGGBBGlinGffllBGai! 
aGGGSSGaKMGGBfflGGuaai  GMGBBGGBBCIiSGGWaGaffl 
□GGDGIij«aCffll«nGij»aaHllGB.3GBBGGBGffiaGG«aa 
OGGGGS8ffiGaffl«GaKBGGBfflaBaGBBGGBC«a:;GMaa 

GaaDSiaGKMaGffiaiGGiKBaaaGBBGGBBGaiGaaffiGGM 

DGGGQBBGGBBGGGXXGGXXaBBGGBBGGGXXOGXJfl 
GGGGBnGBBGaBaaJiXaOXXBGGBBGGBGGXXaGXX 
□GLiGBGaBBaGBXKGCXXGGBGGBBGGBXXGGXXGn 
□GGGCBBGGBBGMXGGXXCGGBBGGBBGXxaGXXan 
GGGGnBBGGBBGGGXXGaXXGBBGGBBGGGXXGGXX 
DGGQBLTaBBGGBGGXXGGXXBGGBBGGBGCXXGGXX 
pCiUGBGGBBGGBXXCGXXaGBGQBBGUBXXGGXXGa 
CaGGGBBGGBBCXxaGXXGaGBBGGBBLXJIGGXXGa 
GGGGLBBaaBBaBDGMaGaiSSaGaaSGC.IliBGDKSGGH 

aGGUBGGBBa_,BGa;saG*ffiGa:«8Gcaa8-'-Gi«ii:aOKifflo 

GGGGBG/BBLjGBGfe».GGffl>;aGI«MGGS»8i:GG!»aGGI».MG 
GGGa!"BBGGBBaaUGSieaaL*St'GG»l(«lG8836GUS8l»aGSB 
GGGOaBBaCBBGBGGaMGGiBBGGBSCQC'KaGBSaGeB 

aGGGBnGBBGGBa!»'MQG«aLGB:«'.'iaa>»aatewaGa6r»:a 

DGGGBGl-^BBC  aB'..1*.StGC,*litlDGSSGOSS8SGai«aiGDW3iD 

aGGGQBBGGBBGaa._.[»:sGG;«6iGasfflcaaeffl  gbssgjm 

Gl  OGCBBGGBBJC.GXXJGXXGBBGGBBGCGXXGGXX 
GaaGBGCBBGIjBGGKXGGXXBaGBB'JGBGaxXGGXX 
CGGGBGGBBGGBXXGCXXGGBGGBBGGBXXGGXXGG 
CGGGGBBGGBBGXXGGXXGGL'IBBGGBBGXXGGXXGG 
GGGaGBBOGBBGCGXXGCXXCBBGGBBGnQXXGGXX 
GGGGBGGBBGUBGCXXGGXXBGGBBGGBGGXXGGXX 
CQGL.BGGBBCaBXXnGXXGGBGGBBGGBXXuGXXCG 
GGGGGBBGGBBaxXGGXXGGGBBGGBB-jXXGGXXGG 


Fig.  1747. 


Fig.  1748. 


aDDDOODDBBGOaQBBaaDDBBDGDDBBnDDDBBDDDDBBDOOnBBQaoaBB 

DaaQaDDGBBaaaaBBQaGaBBDOGGBHaDDaBBaaoGBHaooaBBaDaDBB 

□□□□DODaDGQDaaDaDGDGaaDQDaGDaaDaDDDGQaQGDQaaDaaDQDaD 
BaoaDaQDDaaGDGDnaDaaDaaoaGDaDDDGDaoaaDODaQaoGGDDDDDQ 

BBaaBaaaBBGaBBBBBBaaBaaDBBBBBGOBBaaBBGBBBGOBBBGBBDBa 

aaGOBBoaaBGaBBaBBaaQaBGGBBaBGaaaBBBaGBBaGBBGBBBaoBBB 

□DODODaDBBGaaaaaaaDDBBoaaaaaDGDDBGQDGDGBDGGGBaaaGDDB 

DOaDDGDDBBDDDODaaGaQBBaaDaaDOQODaBDaoaBGaaOQQBGGGDBa 
DODDaDDDGDDDDOBBDDDaaGaaDDBBQDDaDBaODDBDGDQQOBaDDGBa 
DQaDDaDQDaGaDQBBGaGDaGaaDGBBaaDOBaDaDQDBGaGnBGGGGDnB 
■■GOGOBBBBBBaaBBGDBBBBBBaaBBGBBaBBBGaBBBaBaGBBBaGBBa 

aaGaaGBBaaBaaGBaGGBaaaBaaGBaaaGaBBGBBaBBBGaBBBGBBaBB 

DaaaGnGDDaDODaBBGaaDaQODGaBBGQDaDBGDGGBaDaQGGBDGQGBa 
DDaaaaoaDaaGDDBBaaGOGDDQaDBBODaOBDGDDDGBQODGBaaDQDGB 
DaQOOGDQBBDaDGDaQDDDBBGaDQQaaDaOBDGGGaaBaQOQBGDDaOnB 

DQQDaoGGBBaaDaQGGaGDBBaaaaoaDQDaaBGDGDBaQQaQaBaDGDBa 

BBGOBBDGBBOGBBBBBBGaBBGGBBBBBDOBBBGBBGBBBGGBBBGBBDBB 
BGaBBGGBBGQBBaBBBaGBBGGBBBBaBBGBBBGaBBBGBBGBBBGOBBB 

aDGGQQDaBBDGaDaaODGDBBOOaGQaDQQaBGaDGQGBGGGQBOaDaaaB 
aDGDaDDOBBGGDOQaoaaOBBQaoaQDDOQaaBGDGaBGGDGGGBaaGaBa 
□DQDDDaaaGDDaDBBGDODDDDPaOBBGaDGaBDaGOBDOGDGaBQanDBD 

DaaaGQDnGoaDDOBBaaDDQGaQQaBBaDaaBGGQaDaBanGGBGaaaaGB 

■■GOaaBBBBBBGDBBGDBBBBflBGGBBGBBGBBBDGBBBGBBGBBBOCBBa 

BacxiaaBBBBBBaGiBaDBBBBaBaoBBBaGBBaoBBaBBaaGaBBaaBGBa 

□□OGDDaGQDGGaDiBQQGDOGQDaQBBGCIOaGBQDGGBGaaaaaBQaaaBa 
□DDDGGQCXlGOQDDBBDQDaOaOGDDBBODDDBaBaaQQBaOQaBGaDDDGB 

DOQaaDoaBBDDDGDaaaDQBBDDDaaaGaQGBQaQGCGBaGQGBGaaaaQB 
DDQaaaaDBBDGDQaDDQODBBGDaoDODaDaaBDaaDBaaaGGGBaaDOBa 

□□aQaaDGDaDDoaocDOQODGaDaaaooDDaaooaDQOQaGGDGaQDQonao 
DDoaaDDGGaaaDGaDDaaDaaGGaaDaaQaaDoaDDGaaGGQagoaaaGaa 
□□DQaGGaDQaaDDQDaDGGoaaaQGGDQGaaGaGaGaaaGDaGaaDGGaoa 

DDGDaDGDaGQDDaOGaOOOaQOaGOGQGaGaDDQaQGGGaDGGGGaDGGGa 
□OGGGGBBOGBBaaBBGGBBGGBBGGBBGBHGagBiaGBKGaHiiGDBBaGBHG 
□□aGaGBBGQBBaGBBGGBBaOBBGGBBBOGHBaaKBGGHBGOBBOGHBaaB 
□aGDBBaGBBGGBBaGBBODBBaGBBaOBGaHHaaBHGGBBDGaBaOHBaaH 
□□□□BflOaBBDGBBGaBBOGBBaaBBGOaBHaaBBGGHBaaBBDaHHaaBaa 

Fig.  1749. 
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Fig.  1750. 


Fig.  1752. 
aaanmumm 


■■■'jaoao 


cocanoDDDnDaaBaBDUDDDDDDBBBaaanDaaDDBBBB 
DDaaDDaGDaucBBBBDoaaaDDOBBBBnaoaDgagBBBB 

DaDODaDDaaDDQDO'JDDnDaaoDGDa,-  □□□□□□□□□□□□ 
DDDDDDQcacDnDnraaGDCDaDaDDnaDQanaa  DODOi3 

■BDCDODBnBBBBBBBGBBB'jaaaBBBBaGaBQBBBBBBB 
■BQDanBIJBGBaBaaaBDBaCDBDBBBBUDB'JBaBBBBBB 
■BDDOBaGBBCBBBBBBBGBGBaGBBBBGBGUBBUBBBBB 
■BDGBaaaBBBaBBBBBBBGBGQOBBBBBOaaBBBQBflBB 

coaGJGDGCDGDBaGaDaGaaaGGBBBGGGngguacBcgG 

DaaaGDaQGaGaCBGCDOGGDGGGBBGBaGaDaGGOGBGa 
ClGDGCCaGCaQQaOBaaaGGGGGGBGBBDGnuGQGGDuBa 
OaaaQQODGQGQaGGBGGQQGGGGGBBBQGGgggaqgg^B 
DGQaGOOQaGGDBBBGnnGGaGGGBOCGOGGGOGCGBBBG 
CaaGaQGQDGUGBBGBaQGGQGCaGBaGGCGaaGQL.BBUB 
□GDGGOQCaGGGBGBBGGG-GGaGanBGGGGnGQGUBGBB 
CGGGaGDGGGGaaBBBaQGaQQaGaGGBGG'iaQGGGUBBB 
■BGGGBBBGGGBBBBBGGGBGBBBBBBBGBBB JGGBBBBB 
■BGGBGBBQGBuBBBBGGBGBGBBBBBBBGBBgnBGBBBB 

BB  ^GBBGBGBnaBBBBGBGGBBGBBBBBBBGBGBaaBBBB 
BnGBBBaaGGGBBBBBGGaBBBGBBBBBBBGBGGgaBaB 
DCGGaaGUDnGGaaBaDaDGGGGGBGaaaggggggcBBBa 

OailGnGGaaaGGBBDaaGGDGGaaaaGGGQGGGnOGBBGB 

DGQaaaaGGaaaaGBBGGnGQGQGGGaGaaGaGGGGBaaB 
aGgaGnGaGi£;GaaBBBaGGGGGGGa''.GBGGaaGGGauBBB 

QGGG  .aaaGGGGBaGGGGGaaGGGBBBGaGrCGCGQBGGG 
aGGaGQUaGGGQGBCGGGGGGGGGBBClBGGGGGaGuDBGG 

anr  ggG':  QGGGGaaBGDGaaaGGGBLjBBGGGGGaaQLiGBa 

CaGGQGGGGQaOGG'  BGOGGGGGGaBBBGaGGG  GGGGGB 
■■GGGGGBGBBBBBBBGBBBGGQBBBBBGGGBGBBaBBBB' 

aaGOGuaGB,  .aiiaaBaaaNBGGaGBaaaGGBDai  .aaaaaa 
BBGCjQBGGaaGaaaaaBaGaGaGGaaBaGaGGaaGaaaaa 

■BGGBGGGBBBGBBBBBBBGBGGGBaBBBGGGBBBuBBBB 

DaaGGGGGGGGGBGGDGGGGaGGGBBBGGGaGGaGQBGGG 
DGGGGaGGnGOnGBGGGGGaaaGGBB  BGGGGGGGGL,BG3 
GGDGGGQGCGGGGGBGGGGGGGGGBaBBCGOaaaGGGGBa 
GGGGGGGDGOGaGGGBGaGnaGGQaBBBGGGGGGGaGaGB 
DJGGaCGGGGGGBBBGGGaQGGGGBaDGGGCGGGaGBBBa 
DGaGGGGGQGGGBBGBGGGaGQGaOBGGaGaGGGaGBBJB 
GGGGGGGGQaGCfiGBBGGaaGGGGGGBGGGGGGGGGBGBB 
aUQGaDGQGCGGaBBBaGaGaaGGDQaBaGGQQGaGCBBB 


OaaGBBBBBBBBGGaaaGGGBBBBBBBBaanOGaOi:) 
□GGGBBBBaBBBGGGGGaUGflaaBBBBBGGGaaGGa 

□GGGGGGGGauaOGaGGGGGGGaGUGGGGGGaaaaa 
GaCGGGGLGnGOGGGGGaaGGaGGGGGGGGGOGaGG 
OGaGGGGGaBBBaGGaGaGGGGGGaaBBGCGCGGGG 
GGGJGCGBGaaaU^DGGGGaaQGBGaaBDGGQGGia 
OGGGGGBGBnaBGGGaGDaaaaBGBGaaGGGaGGGQ 
OGGaGBGaGBGBGGGaGGGQGBjaaaGBGGGOGGGa 
□GGGBGBGBnBGGGGGaGOGBGBGBGBaGGGGGGGa 
OGGGBBOBaBJOOGaaGaGGBB-jBGBGaGGGaaGGQ 
DGGQBBBGBGGGGGGGQGGGBBBJBGGGDaaaaGGQ 
GGGDBBBBGaGG  iGGGG  _G  JBBBBamGGGGaGaaa 
BBGGBBBBBBBBaBBBG  GGaBaaBBBaBBaBGGGQ 
BBCaBBBBBBBBBBBGBGGGBaBBBBBBBBBJBGGa 
BBGGBBBaBBBBBB^BGBGGBBaBaaBaaB.-'BGBGa 

aaGGaaaaBBaaBGana  aGaaaaaaaaaaa^aGaa 
aaGGaaBaaaaaaaGBGBGaaaaaaaaa'..ajaGaGB 
BaGaBBaBaaaBGGBGBaaaBBaBaaaB  JGBGBGaa 
BaGGBaBBaaBaaGGBjaaBBaaBaaaaaGGaGBBB 
■■GGBaaaMaaaGGGGMaaaaaaaaaaauDGGaaaa 

OGGDaGQGBBBBGaGlGGGGGGaJBBBBGGGnUGGa 
aaGGGGGBUBUBGGGaGaGGGGGB JBBBGGGGQGGQ 
aGGaaGBJBOBBGDaGGaGGaGBGBGBBGnGaGGaa 
OGGaaBGBGBGBQGGaGaGGGB..BGBGBGGGGGGGQ 
aGGGBGBCBGBGOGCGGQGaBaBGBGBGGGGaGaGa 
GGGQBBGBoBGGGGGGGGGGBBGBGBGGGGGOGGaa 
GGGGBBB  ;BGGaGGGGGGGCBBB^BGGGCGGGGQGa 
OQGGBBBBGGGGauGGGG  QBBBBGGUGGGGGG  iGQ 
BBnGBBBBBBBBBBBBGGGGBBBBBBBBBBBBOGGa 
BBGGBBBBBBBBBBBJB IGGBBBBBBBBBBBaBGGCI 
BBGGBBBBBBBBBBuBGB'.lGBBBBBBBBBBGBGBaa 
■BGGBBBBBBBaBGBGBGBGBBBBBBBBBGB^BJBQ 
BBGGBBBBBBBBGBGBGBGBBBBBBBBBGB  '.BGBGB 
BBGGBBBBBBBBGGBGBnBBBBBBBBBBGGB  BGBB 
■BGGBBBBBBBBGGGBGBBBBBBBBBBBGGGBUBBB 
BBGGBBBBEBBBGQaaaaBBBBBBBBBBaaaQBaBB 


Fig.  1751. 


Fig.  1753. 


Fig.  1755. 


nDHHDaaDDQKKnDaDDnisKaoaa 
□aDMDDOQQMGKaaaanKGMaaaD 
HaHQaaaaxascaaaaaxnssDGGGU 
eoKDQaGaGxxGaaaaaxssGDGQDD 

BXXXXXUGXXXXXXGQXXXXXXQO 
BMXXXGKGXXXXXGXGXXXXXGXO 
MXXXGKGXXXXXUXGKXXXXGXGX 

KHXxaoxxxxxxaaxxxxxxGGXM 

CQjixaaDaQGxxcaaaGaxxGaGa 
DxaKGaGQDXGxaaacGxcxaGQG 

eODXGGQQGXCXaQaGaXDXGaGaD 

HxaGGDaaxxnaQQaaxxQGGGaG 

EBSSSXXaoxXXXXXOGXXXXXXGG 
HXXXKQXGXXXXXGXGXXXXXaXQ 
esXXXGXGXXXXXQXDXXXXXGXDX 

ecxxxGoxxxxxxaaxxxxxxGOXx 

oaxxoDGaaaxxDGGGaDxxGaaD 
axGXGGDuaxaxGGGaaxGxaGQG 
KGXGGaDaxaxQGGGaxaxGGaGa 

BXQGaCGGXXnGQGGaxXGaGGGO 
HXXXXXGGXXXXXKGGXXXXXXGG 
BXXXX'IMGXXXXXGXGXXXXXGXG 
SXXXGXOXXXXXOXGXXXXXGXax 

^BKsaoaxxicsaxaaBxsHxxGaKS 
Fig.  1754. 


□□aaoQBa 

□BGBGGBB 
■nBGBBGG 
BBGGBBGG 

□GaaaaBB 
□□aaaaGB 
■BGGBaao 
BBDaaaaa 


□□BGaBGaBaBB 

BGaGaaaGBBaa 

BBGaaGBaGBGG 

□BBuBBGnaaGa 

■BGG  .BDBBBOa 
■GGBGOaBGBBG 
GBBaBBGDBGGB 
aGBBBGBGGGBB 

BaGBGaaaGBBG 

□GBGOBGaaGBB 
QBBaGGBBGGGB 

■aaaBGaooBca. 


Fig.  1757. 


□□□oaoaaaoaaGOaoaDaaaaaB 

□□GaQaaGBBBGaGGGGoaGBBaa 
oaaaGQBGGBDQGoaGGaaaGBGa 
□GaaGGCGBGaaaGGGGaGQanGB 
□□GGQcaBaaaGGGaGaaGBBBca 
aGaDaDaBGBBDaa'.jaaGBBGBB'j 
aGaacaBBaaaaBGOBGOBBBBBB 

BBGOGBBBBBBBBBCGGBBBBBBB 
□BBGBBBBBBBB  BBGBBBBBBBB 
BBaflBGBBBBBBBBGBBCBBBBBB 
.BaGGBBBBBBBBaGGaBBBBBBBB 

'CGaGGBBaBaaBoaaaGBBBBaaB 

□GGaaQGaaGaBGaaaaDGaaGBB 
□uaGGQaGaaaGOGGaaGaGaaaa 

OQaaaaacaa'  iGGDOGGQaGGBGa 

□GGGGaGGaDGBGaaGGaGGajGa 

□□DGQaaaaBnaoGGaaQCBBaGa 
OGGGGGBBoaaacGaGGcaaGaaa 
BGoaGDaaaaaaaGGaGGaaaaaB 
BaGGuaBaaaaaBBGOGaaaaaaa 
□BBGaBaaaaaaGBBGaBaaaBBB 
BaaBaGaaaaaaaaGBacaaaBBB 
BGaaaaaaaaaaaaGoaaaaaaaa 
.□aaoQBBaBaBaoaaaoBBBaBaB 

Fig.  1756. 


aaDnDDGnannaGGnaoG 
Doaar.oBDGOBaaoGGGO 

DGGGC-CBB'-aaGGGaGGQ 

DOGGGanaB  DaaaGGGGO 
GCGaarBaGGaaaGGGGD 

QCGaDCaGQaGGGCaQGG 

BaraaoaaaaaaaaGaaa 
□aaaGoaaaaaaGaaaGa 

GGBCLnaaaaaaGGaGGB 
BOGaGGBaaaaaaGoaoG 
DGaaBGaaaaaaGGaaan 
□BBnaBaBBBBaaBBGaB 

DaGUQLiGGaGoaaoGGan 

DQOGGGBnGnaaGaGGGI. . 
□GGGaGBBCaaGGGCGDa 
aCDGG' .  rjaaGBBCGGGGG 

ijCDaaoaaGGCBGGGGGa 

QDDGDCBQnBaCDGQDQQ 

Fig.  1758. 


nGGfflDfflffiBS 

mc^maama 
ffisaiiniiDa 
SGGGSsna 

DMaSGGOa 
CGfflnBGfflffl 
GiSGGSfflaag 

siiSGEeDao 


Fig.  1759. 


ooaGaGoaBBBaoaaoBBBB 
GGGGGGGGBaaaaaacBaBB 

aDQGaGaGGGaGDaGCDGGG 

DaaGGGGGanGGGaaaaDaa 

GOGDaGGDnaBaOOGQCBaB 

GGGGGGaGnGaaaGGGGoaa 

QQGGDGQOGaaGCGGGGBGa 

OGaaGaGLraaaaGaGQBBaa 
aaGGaGGGaaBBBGGOBaaB 
BaGGaaGaaaaBBBGaaaaB 
aaGcaGaaaBBaaGaBBBBB 

BaaGQGOBBBBBGGaBBaBB 

GGGGGOaaGaaaGGOGGBBB 

GGGQaGOCDGaDaaGaGDaa 

GGGGaGGGGaGUGGGGCBGa 

OGDaGGGCBaBaaGGDaaao 

BBGGaGaGaBBaaGGGBBBB 

BaaGBBaBaaaaaaGaaBBB 
BaaGaGBaaaBaaGaaBBaB 

BBCaaQOBBBBBGCOBBBBB 

Fig.  1760. 
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shown  at  Fig.  1749,  in  which  the  warp  and  filUng 
pattern  is  4  Ught  2  dark,  the  weave  being  changed  at 
intervals  alternately  to  unite  and  separate  the  two 
dark  threads  in  the  shed. 

COLOR  EFFECTS  ON  CREPE  AND  SIMILAR  WEAVES 

Crepe  and  fancy  weaves  offer  a  wide  field  for  color 
effects.    The  most  varied  forms  can  be  produced  with 

Fig.  1762. 


ODrciuaanaaGnuonaaana 
acoDnccoaDGDoaaaaaaa 
uaQGur)accDmouoaaaama 
■■□□■■■■■□■c.BHBBBnaa 
OQDDUaL'inBGBanDODaaBa 
■■□□■□■■■■■aaGBaaaaa 
UDDanaaDB'jnQtiDBLjBnaa 

■BDGBGBGBBBBBnBGBBBB 

QaaaBCBDaGuDBGBaGQao 

BBGDBBBGBGBBBBBCJBGBB 

GnraBGGGGQBCBnGCaGBa 
BBaGBBBBBGBGBBBBBGBG 

GnDcnGOGBriBacacaBGBG 

BBCGBGBBBBBGBGBBBBBa 

OGOGGDBGBGGCGQBGBGGQ 
BBGUBGBGBBBBBGBGBBBB 
DaaQBDBGDG'.  ^CBDBGGGGa 
^BaGBaBGaGBBBBBaBGBS 

Fig.  1761. 


nammamma 

SaQHGGBH 

fflaaGsaGB 
□aGOsssa 
nffiSGGGieffl 

OGS9SGGS 

mmammaaa 
mmmaamaa 


DQGSDfflnffl 

BCffipaKaMG 
mmamamam 

fflGGDMGBG 

affiGfflGonffl 
fflQaiLfiafflffl 
aaoffissGs 

SBGSGfflGQD 

Fig.  1764. 


□GGaBaGBBnGBBGGBsaaa 
GGGGBGaBBGGaaGnaaGaa 

QOaQGQCaaDaQGGDQGQOa 

GGGQanGcaGGGGaaGauQC 
aaGciisciiiinaaGGGHiHDBuaaa 
GaaaaaQaaaaaaaGBoaaa 
GGGGaGGaDGGDaaaaGoaa 
aaGaamsnGGGGaiimiGGca 
aaaaaQQGtioiiiaGQGGiiiiiiB 

CGCaGGGOBGaaOGnGaGGB 

GaaaaaoGBGaacoQc  aoaa 
aaGGGGaGaBiBiaiGaGGaiBn 
BaQGDBiiiaQaaQBiBiiaGaoQ 
aGGQaaaaDaaGBGaaaoaa 
DaGCBGGaaDaaaaoaraaa 
aaGGasMUBnoGGaBinGaoa 

BaGOGGGnGlBiDaGGCGiniia 

GDGGaaGaaaGBGaaGaaaB 
naaQaGGGBGGBaaGGaaoB 

■BOGDOOOBiMniGaGGBIilffillllll 

Fig.  1763. 


DGOOaaDBBGaBBDaBBGDB 
□GaGBGGBBGGBaaGBBGGB 

GaaOGGaGGGGGDaDGGGGQ 

nGGGGGGaoGGGGaGGoaaa 
BaGGBGaaaaaaaGGaaBBB 

OQaaGGGaaGQBGGQaBGGB 

GGGGaaanacciBaGGGBaGB 
■■GGaciGBaaaaB'^GBaBBa 
BBGGaBBaBGGBaaBaaGGa 

CGGGB  OBOaQDBaGBOOaa 
OGGGBnGBGOGGBGaBGDaa 
BBaaaBBBaaGBBBBBBGGfl 

BaaaaGGaaaaaaaGaaaaa 

DQaQaGGQaQGaaGGGaGGa 
aacGGGGaaGoaaGGQaGna 
aaGnaGGaaaaaao  'aaaaa 
aaaaaaaaaoGaaaaaaGGa 

□QGGaGCBGcaQaaoaoaao 
ocac.annBGDCGaaaaGGaa 
aaaoaaaaaGGaaBBMOOB 

Fig.  1765. 


Fig.  1766. 

aaisaanais 
□aGGSGsa 
ooaoaiBQffl 

GSnSIBOGD 

GonaRsasaG 
SGaaanDD 
snanaaaG 

SaGGOSBBB 


DSOOBBBiaa 

□□sa*G«s 
mmmamaao 
□GDwaffieia 
aaaaoioa 
BDgaicnaBG 
BauaBBBo 
aBsnoaon 

Fig.  1768. 


□□□□DaBoaBBBGaancBBa 
GaGaGGBGGBBaaGiGaaBa 

onQDOQaGGGGaaonoGGaa 
GGaGaGuaanagaaaDOCGQ 
aaGGBGBaaaBaaaBBGaBB 
BBaGaaBBGaBBaaaaGeaa 

BflGGaGBBOBBBaGBBaaHB 

□aaaGaGGGBBBQGaDaaaB 
DaaGGnaoaBGQaGaGGBGG 
aaGGGBBGaaaaGaaGnnaa 

aaaaGaDaaBBaaGDGQriiia 

□□GQaaBGaaGBGGBGOGGa 

BaGGBaBBCBaaBGaaGaRB 

BBGCBBBBGBBBBBBBGBBB 
BBGOnOBBGBBBGGBBGBBB 

OQGnOODaGBBaaGGOGBBB 

□GOGGGGgQBGGaaCGGBGa 


BBaaaBBGBBBBGBBGBBBB 

GGODLJaoacBBaGGgaaiBa 
□□□□□□■DnaaiaaioDaui 


Fig.  1767. 


'□□GCaanBBBBGGBBGaaGBBBBGGBa 

'QGGOOaaaaaBBaGaaQaGGaaaBGCBB 

DGnaQaGGQGGDGGanGGGGGGaGGGGG 
DCGGCDGGGGGganaaCGGGGGGGGGOa 
BBGGBBaaBBBiBBBBaGGaBBBBGGBB 
BBGGBBBGGBaBBBaaBGGGBBBBBaBa 

DcaQGCGGGaaaQaBBGaQoaGBBoaiB 
.GaoaaaoaoaQBGDBBGaaacBBBDGaa 
aaaGaaaaaaaaaaaBGGoaaaaaaGBa 
aauGaaaaaBBaGGBaDGBaaaaaaaaB 
aaGGGGaaBBaaGGaaGaaaaaaiGaBi 

aiGQaGGOBaBBGaBBBBBBBBBBBBBB 

GciaaG'jaGaaaaGGGGaaGGGQaacGBB 

DGDCaaGaDBBBaGGBaGGGQaGBaGBB 
GGGGaaGGGGBBGGBBGaaGGGBBOGBB 
GGGCGaGGGGQBCOBBGGGGaBBBGGGB 
BBQaGBBBBBBBaBBBaGGBBBBBGGBB 
BBGnaOBaBBaBGDBBGDBBBBBBGQBB 

aaDDoaGOBaGGaGaaaGcaaaaoGOGG 
aaGGGaaoaacQDaBBaGaoaaaaaaDa 
aaGGaBaaaBaaaBBBGGGGBaBBGoaa 

BBGGBBBGBBBBBBBBBGGGBBBBBGBB 
BBGGBBGGBBBaBBBBBBGGBBBflBBBB 

BBGGaGnGBBBaaaaaBBBGBBaaaaaa 

GCQaaDGQBBBaaGGaaGQGBaGGaOBD 
GaQGG.^aaBBaaGGCGCGGGBBGGOGaa 


Fig.  1770. 


GGOGBBeBB 
GGGaGBSi 

iGGGBBiea 
nanDGBaQD 
sasGBGoa 


□GB8BGnSB 
GaaSSGGGB 
aSSSSGGGU 
SanGBOGG 

GGGaGana 
GGGaaaaB 
nGGoanna 
saaoflBGD 


iBBGOaDGGDa 
IBBGGQGqDDa 

IJLJ  LJLJLJLJ  LJUJLJl-J  UJ lJUJ  LJ  L_n^  uJ  D  ODODQL- ODD 

DOQGOQGGGaDGaaDaaDGDogDQggga 
ocuGQaoDOGQDaDBBapBBGaoQgDgg 

DQGGQGGDGGDOailliaOGaBDGDganga 

oaGGGoaQaouGBBBiGGaoGaDGQogg 

QaaaGQGGQDGGBBiOBGOaGQDQgGDa 


DOGDDaanaaaa_____ 
oaaaGacDQGGaBBBBB 

DaaaGGGGaQaGOLiDQQ 


CGGGGGQGGGQGCGGBG 

GQaGaaCGGDOOGDGG 


 ^BUODoaaao 

^^^^^^^^  w„™  IBBBiPGaGQGGa 

DGGGGG':  GDaaGBaaGiiianGogGggg 


oaaGGGGGGaaQiBaQBiaaDgagogga 

BiaGBaGOBBaaEBBBBEiBBVGgBiGC 

BaGGBOGaBBBGaBBBBaiBagggiiac 
aBGGGGGGBaBaaaaBaaaBDoaaBaii 

-BaGaGOBaaaBBBBi  — . 

-jaGaaBGBGGaaaB  

BaGaaiaBaaaGaaiaaaaa 
aaGGGBBaGGaaaaaBagaa 
iaGaGaBBGOBBBBaaa^ — 
□aaaaGaGGDoaaaBBC 
GGaacQaGGQQaaBaBE,^w_,^^ww-;w.™ 

aaGnGGaCODGOBiBBPOQQgDDggGDQ 


gagGQagggaggBBgc 


.^^^^^^^^w^w.-  -.JaoGODODanao 

aoaDGOGGGacDGQaaaBiiaoagagga 
DQOGaoGaGG-jGaooaBiiiGoagGqgg 
GGDaQQaaGGGGBaGaBBaaoDgggggg 
ODQaDQGaQGQQBaQaaaoaDDDooooa 


Fig.  1769. 


Fig.  1772. 


Fig.  1771. 
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these  weaves  by  a  suitable  arrangement  of  the  differ- 
ent colors.    Examples  are  shown  at  Figs.  1750  to  1873. 
Fig.  1754  shows  a  square  effect  obtained  with  a  4 


Fig.  1774. 


DDoaaaGOBaDnaaaaoaBB  zaaa 
□□□□■■□□■■□□oaaBooBaaaoG 

□□□□□□□□□□□□□□□□□QaaQ^DD 
□□□□□□□□□□□-/□□□□□□□oODaa 
gagg«sS^iS^SSiSSSPAY  

■  ■JOI 

DGQDI „ 
DDDO:^! 
□□□□■5 
□DtmSi 

■■ucr- 

■  ■UDI 

ouaoa^ss 

caaas;ai  ,  , 
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Fig.  1773. 
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Fig.  1776. 
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Fig.  1775. 
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Fig.  1777. 
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Fig.  1779. 
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Fig.  1782. 
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Fig.  1781. 


Fig.  1784. 


Fig.  1783. 
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dark  4  light  pattern  in  warp  and  filling.  The  weave 
is  shown  at  Fig.  1755. 

The  design  shown  at  Fig.  1756  is  made  on  the  weave 
at  Fig.  1757  with  6  light  6  dark  in  the  warp,  and  6  dark 
6  light  in  the  filling.  If  the  pattern  is  begun  in  the 
same  way  in  both  warp  and  filling,  6  light  6  dark,  the 
color  effect  shown  at  Fig.  1758  will  be  produced. 

The  patterns  shown  at  Figs.  1787,  1789  and  1793 
appear  as  if  the  threads  had  been  woven  in  a  diagonal 
direction.  These  weaves  can  also  be  used  to  advan- 
tage with  2  and  1,  6  and  6,  8  and  4  and  similar  patterns 
in  the  warp  and  filling. 

The  diagonal  effect  at  Fig.  1795  results  from  a  3  light 
3  dark  pattern  in  warp  and  filling  with  the  weave  shown 
at  Fig.  1796.    Very  attractive  designs  can  be  produced 
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Fig.  1785. 
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Fig.  1786. 
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Fig.  1788. 
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Fig.  1787. 
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Fig.  1789. 


Fig.  1790. 
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Fig.  1792. 
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Fig.  1791. 
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by  a  regular  transposition  of  this  weave.  Thus  the 
color  effect  at  Fig.  1798  results  from  a  3  light  3  dark 
pattern  and  the  transposition  of  the  weave,  Fig.  1796, 

in  plain  weave  order, 
as  shown  at  Fig. 
1797. 

Fig.  1799  shows 
the  color  effect  re- 
sulting from  a  trans- 
position of  the  same 
weave,  Fig.  1796,  ac- 
cording to  the  motif 
shown  at  Fig.  936. 

Promiscuous  ef- 
fects are  obtained  by 
the  use  of  single  and 
isolated  threads  of 
one  color  in  the  pat- 
tern. The  color  and  weave  patterns  must  not  begin 
and  end  together,  but  must  vary  in  size  so  as  to  bring 
the  colors  successively  on  all  the  shafts  and  picks  of 
the  weave  draft. 
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Fig.  1793. 


Fig.  1794. 
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Fig.  1796. 
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Fig.  1795. 


Two  color  effects  of  this  kind  are  shown  at  Figs. 
1800  and  1805 ;  each  has  a  2  light  1  dark  pattern  in 
warp  and  filling.     The  former  is  an  8-shaft  crepe 
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weave,  Fig.  1800,  the  latter  a  16-shaft  crepe  weave, 
Fig.  1806. 

A  very  attractive  line  of  patterns  can  be  made  by 
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Fig.  1797. 
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Fig.  1798. 
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Fig.  1799. 


combining  a  2  up  2  down  basket.  Fig.  1801,  with  the 
weave  shown  at  Fig.  1802.    Fig.  1804  is  the  color  effect 


376 


A  HANDBOOK  OF  WEAVES 


Fig.  1801.    Fig.  1802. 
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Fig.  1803. 
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Fig.  1804. 
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resulting  from  a  combination  of  these  two  weaves  in 
broken  4-leaf  twill  order  as  shown  at  Fig.  1803. 

In  Figs.  1809  and  1810  the  dark  spots  in  the  light 
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Fig.  1S09. 


DGGGaBBOGBaaoBaoaBBGagBanna 

aGGGGBBGaBBgGiBaaBBOOiBDQiBD 

GQaBDaaGnoDQGDGODaaaGaaDQaaD 
□oaQDDaaaaGaaoDDDDDaDaDQaoQQ 

ODDOBBailBaBBBBaBIMBBBmrailir 

□□aaBBBBBBUr  


GGGGIBBBI 

DGGDBI 

BBQQBI  

BBOGBBBBBBBaBaUMBI 

DGgoiBBBBBaaBBaniaii 


OGSoBBBDiraBBIBBU—- 
OOOGBBBIinaBBOBBaBi  — 

BaggaaaBoiiaBaniaiBBaBBBBaBBBaa 
BagomaaiinaBBiBBBaBaBBar — 

QGDQBBBI  


BBOGnaaaaaaiiiiaaBiiiiiaaBiiiS 
BBOoiiBBiiaaBiiiiaaBnBaBaBBBBEaaa 

QggCDgaQDDQDQGDDDDaaQGDQ 

gaGQaDaGGDaaaQGaDacGDaoQ 
ggGGDaaaGQaaQGaaaoGCGDOD 
aQQQGaGaaaaoBDDGGQaaaeaD 

GBBGHBBGGBBGGaaGGBBGGBBG 
GBaGGBBGGaaGGBBGBaBGGBBG 
BGGBBGGBBnGBBaBGGGHBBGaB 
BGGBBGGBBGGBBGGBGGGBBGGB 
GBBGPBBGGBBGGBBPSBBGGBBg 
BBBnGBBaaBBGGBBGGBBGGBBG 
GGHBBGGBBGGBBGDBBGGBBGBO 
GGGBBGGBBGGBBGGBBGGBBGafl 
HBBGGBBaGBBGGBBGaBBaGBBa 
□BBGGBBGBBBOGBBGOBflGGBBD 
BGQBBGBGGGflBBGDBBaGBBGGB 
BGGBBGGaGGGBBaDBBGaBBGDB 
GBBGGBBGBBBQGBIGGBBGGBBa 
gBBGaflBDQBBGDBiaGBBGBBBa 
aGGBBGaBBGGBBUGBBaBGGGBa 
aaGaBGGaBGGBBaDBBGGBDGGB 
DBBGGBBGGBBGGBBGGBBGBBBD 
GBBGGBBGCBBGBBaGGBBaaBBa 
■GGBBGGBBGBaaUBBBGDBBGGa 

■aGBaDaaBGGaDaPBBDDBBGaS 

QBaaGBBBGBBGBaBGGBBDGBBO 
UBHGBBBGGaBQGaBGDBBaGBaa 
BGiilGDaBBBGGBBaGBBaGBflDDfll 
■□GBQgOBBQDBBQaBBDQBBGOB 

Fig.  1810. 
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Fig.  1812. 
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GGGBBBGGGBBBGGBGBBOGBGBB 
GGGBNBGQGBBBGBBOGBGBBGGB 
MBBGGGBBBGGGBGGBBGBGGBBa 
XBBGGGaBBGGGBBaBGGBBGBGa 
KKBGGGBBBGGGBBBaGQBaBGGG 
OGGBBBGGGBBBGGQaBaGGGBBB 
GGGBXKGGGKBBGGBGBBGGBGBB 
GGGBBBGGOBKBaBBGGBQaBGGB 
KBBGaGBMaGGGaGQaBGBGGBBG 
KKBGDGKBBGGGBBGBGGBBGBGa 
BjSKGGOBBBGGGBBBGGGBBBGGa 

Fig.  1814. 
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DaGGGaoBaaaGGaaaoGaBBflGGGBaa 

□□aDaDDoaDDoaaaaGGQDaaaDaaan 

BQoaoDOaaoGGaDaaDaGDGaGGaaDD 
GGGBlSaBBBBDDlillQaBBillDIEIIlIBaBfllllliillllBaB 
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BBGGiiiniiaaamaiiBaBaiaBiBmaaaaB 
BBGGiiiiiiaaaaiinaaBmBBBaaoimaBaB 

^BQQQjJllBEiGBaaOBOSiBBBIIQIIliflilBBBSllBDfllBB^ 

Fig.  1813. 


stripes  are  larger  than  those  in  Fig.  1804.  An  exami- 
nation of  the  weaves  and  corresponding  color  patterns 
will  show  the  method  of  producing  them.    Fig.  1809 
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Fig.  1815. 
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ISIS!ISI!53!SBSISISBBaiSISE3BBBSIS!ISI!SISiBSIS]l2IBBBISilSISBBBISISIS)BBalSIISSBaB 

SBBBBBssisaaBsssaaasaaaaasisisaaasisisaaasKsisaBaisissava 

ISIS!BBBBSSISBBBISIISISBBBSSBBBaS!^SBBBSStSBBBISISIiS!BBBSIS)IS]BBif 

isissaaaisisisiBaaissisBBBisisisBBBrsisiiSBBBNisiisiBaaisisisBBaisisisiBBB 

SCslSBBBSSSBBBSSSIBBBF^SSBBBSSiSlBBBSSSBBBSISISBBBISIISISBBa 
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BaaBlOKBXGaGXBBaGGBOQBBGBBBGGGBBBGQGBXMGGGBBBGOG 
BBGBGGBMBGGGXBBGGGBaGBGGBBBGGGBBBGGGXBXGOGBBBGGa 
■BBaGaaBBGGGBBBGaGBBBGGGBBBGGGBBBGGGXBBaGOBBBGGG 
GOGBBXaGGBXBaGGBBBaGGBBBGGGBBBGGGBBBGGGBBXGGGBBB 
GGGBBBGaGBBXGGGBBXGGGBBBQGBGBBGGGXBBGGGBBBGOBGBB 
□GaBBXGGGBBBGaaXBBUGGHBXDBBGGBGGGBBBaaGBBBGBBGGB 
BBBGGGBBBGaaKBBGGGXXKGGGBGaBBGBBBGaGBXBGGGBGGBBG 

BBBGGaBBxaGaxxxaaGXBxaaaBBaBaGxxxaGQXRxaGGBBGBGG 

BBBaGaBKXGGGXXXaaaxXBaGGBBBGGGXXBGGaXXXGaBBBBaGG 

aGGBBBGQaxKBaGaaaaaGaxxxGGGBBxaaaBBaQGaxxxaaDXBB 
GaaBBXGGaxxxaGBGBBQaGxxxGaGxxxaaBaaaaGGxxxaaGxxB 
GGGBBBaaGBKKOBBGaaaaaxxxGaGBXBQBBaGBGGaxxxaaaBXB 
BBBaQaBBBGGaBGaaaaxxxDaoBBKDaGBGGaaaBxxaaGxxxGGa 
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BBaBaaxxXGaaxXXGGaBBGBGGXXXGQGKXXGGGBBBGGQXXXaaa 
BBBaDQBKXGaGXXXGaGBBBGGQXBBnGGXXXGGGBBBGaaXXBGGG 
aQaxXXaaaBBBGGGBXXaGGBBBGGGBKBGaGBBBClaGBBBGaaBXB 
CGQXXKaaBGBBGGaBBXGaGXBBPOGBBXGQGBBBGGBGBBGGaXBB 
OGGXXXGBBaDBGaGBXXaGGBBBaGGXBStaaaxXXQBBGGBGGQXXB 
KXSCGGDBGGBBGXBXGaGBBBQQaBBBGGQBBBaaDBaaBBGKXXaGG 
BXBQGaBBGBaGBXXGGQKBBQGGXBXaGaBBBaQGBBGBGDXXXGQa 
BBBGQGBBBGGGBXSDGOgBBGOGXBxaaaXBBaGGBBBGaGBBXGGa 
OaGXBXQaGBBKaGGBB"aQClS'»KDC]Cl***'OOGBBBGaGBBBGaaBX8l 
aGGBBBaGGBXBaaBGiBaQGBBHGGGBBBGGBQBBaGGXBBGaaXBB 
DaaseXXGGGBXBaBBaGBaGGBXBGaGBBBGBBGGBaaGBBBPGGXXM 
BBBGGGBBBGGGBGGBBOBBBQGGBBBGGGBGBBBGXBHGGGBBBQQG 
BBBGGaXXXaGGBBaBGGXXBGGGXXSeGGGBBGBGGXBBGGGXBBGGa 
BBBGGOXXXGGGBBBGaaBBBGaGXXBGGGaBBaaGBBBGaGaBBOGa 

Fig.  1816. 


shows  the  spots  arranged  in  pointed  form;  Fig.  1810, 
in  6-leaf  satin  order. 

With  a  3  up  3  down  basket  weave,  Fig.  1811,  the 
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spots  are  produced  by  inserting  the  weave  shown  at 
Fig.  1812.  Fig.  1813  shows  the  effect  obtained  by 
arranging  the  two  weaves  in  checkerboard  order,  as 


Fig.  1817. 
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Fig.  1818. 
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Fig.  1819. 

shown  at  Fig.  1814.    Fig.  1816  shows  them  arranged 
according  to  the  accompanying  motif,  Fig.  1815. 
Another  class  of  designs  is  illustrated  at  Fig.  1818, 
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in  which  the  warp  and  filling  pattern  is  1  light  1  dark, 
1  hght  2  dark,  1  hght  1  dark,  1  hght,  total  8.  The 
weave  is  shown  at  Fig.  1817. 

This  design  can  be  indefinitely  varied  by  rearrang- 
ing the  drawing-in  draft  and  picks.    An  example  is 
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Fig.  1820. 


Fig: 1821. 


Fig.  1823. 
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Fig.  1822. 
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Fig.  1825. 
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Fig. 1824. 


shown  at  Fig.  1819,  in  which  the  color  effect  results 
from  the  weave  at  Fig.  1817  with  the  color  pattern  and 
drawing-in  draft  shown  at  Fig.  1819.  The  method  of 
rearranging  the  picks  of  Fig.  1817  is  shown  at  the  right 
of  Fig.  1819. 

Streaked  or  spotted  effects  with  a  1  dark  1  light 
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pattern  in  warp  and  filling  are  produced  in  the  follow- 
ing manner  : 

A  4-leaf  warp  twill  is  first  drafted  over  the  pattern 
area.  The  risers  are  removed  for  certain  distances 
from  a  dark  warp  thread,  throwing  the  thread  on  the 
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Fig.  1826. 


Fig.  1827. 
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Fig.  1829. 


□□aDBBBHaHaoaaBBBiaKoau 
□□□aaaaKHMGaaaaaHgiaaaa 

□QDDaaaaacxDaDaaoDDaQQa 
□aDDDaaoaoQDDaoQPDDaaa 

□OGOaaSiB]9iIKHIEBI!IIS!Iffii]I1SQaK8QIIiBi])EIIII 
OQQGBBQKIMHMIilBilBBKIIMIiBIl 


onaQBaiiiiiSisSGiBiiisinniBBBSiifliiEiB 

□□□GBiMlilHBimiHiaat(B!iBiIB 

BaaoaaaHigsaaBBBaBBaiian 

cnoDDiBBiiHiiiiiniiBBaiiimiBiiaB 
□□□□hbbhsubbbbi' 


OODOt   

□□□GBXIBBBBBilKIiBBKllIBBillil 

BBaGBiBHMKaaaaBaaBaBBm 

□□□□illlllSaBBBIIlDSBllBSBBBDiBHBBll 
□□□□inBBHIBnIOIiiianDmHHBBB 

BBaaaaaaBBiiinaaaHBiBaaB 


Fig.  1828. 


Fig. 1831. 
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Fig.  1830. 


back  in  a  1  up  3  do™  order.  This  causes  the  light 
threads  on  either  side  to  approach  each  other  and  make 
a  more  pronounced  streak  of  the  light  shade  in  the 
cloth.  Figs.  1820  and  1821  illustrate  the  method  and 
the  effect  produced. 
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Other  designs  of  this  character  are  shown  at  Figs. 
1822  to  1840. 

Longitudinal  and  cross  stripes  on  a  plain  weave  can 

be  obtained  with  a 


Fig.  1832. 
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continuous  1  and  1 
color  pattern  in 
warp  and  filling. 
It  has  already  been 
explained  that  long- 
itudinal stripes  are 
produced  with  this 
combination  of 
weave  and  color 
pattern  by  laying 
the  light  pick  when 
the  light  warp 
thread  is  down ;  also 
that  cross  stripes  re- 
sult from  laying  the 
light  pick  when  the 
light  warp  thread  is 
up.  The  stripe  can 
be  run  in  either  di- 
rection by  rearrang- 
ing the  plain  weave 
to  raise  or  lower  the 
light  and  dark  warp 
threads  in  the  re- 
quired order.  The 
method  of  drafting 
is  as  follows : 

1.  The  positions 
of  the  vertical  and 
cross  lines  are  determined  and  marked  on  the  draft. 

2.  The  cross  lines  are  painted  yellow. 

3.  A  plain  weave  is  drafted  on  the  yellow  lines  to 
raise  the  light  warp  when  the  light  filling  is  laid. 

4.  A  plain  weave  is  drafted  on  the  remaining  portion 
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Fig.  1833. 
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Fig.  1834. 
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Fig.  1837. 
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Fig.  1836. 
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DDGaGBGaaaDaaaaaaaGaaBGaaaaB 
BaGaGBaBGBaBDBBaGBGaaaBBGaoB 

aGGDOGGGGaaaGBDBGaGaGGGOGGOa 


Fig.  1838. 


caaGaBBGBGBGBGaGBGBaaa 

GQGOBBBGBGBGBGBGBGBBBB 

GGQaGaaGGGGaoGaaGaaQGG 

GGGGGGaaGGGGGGGGGGUGGG 
BBaaBBBGBGBBBBBBBBBBBa 

GaaaBBBGaGBGaGaaGGaaaa 
BBGGaaBGaaaGBBBBaaaaaa 

□□□GBBBGBGBGBGGGGGGBBB 
BBaGBBBGBGBGBGBBBBBBBB 
GaOGBBBGBGBGBGaDGGGBBB 
BBGGMBaGBGBGBGBGBBBBBB 
aaaGBBBGBGBGBGBOBGGBBB 
BBGnBBBGBGBGBGBGBGBBBB 
GGGGBBBGBGBGflGBOBGGBBB 
BBGGaBflDBGBGBGMQaGBBBB 

GGaGBBaGBGaGBGaaaGGaaa 

BaGGaBaGBGBQiGBGBBBBBa 
GGGGBBBGBGBGBGBGGGGBBB 
BBGGBBBGBGBGBGBBBBBBBa 
GGGOaBBGBGaGBGGaGOGBBa 
BaGGBBBGaGBaaaaBBBBBBa 

aGGGBaaGBGaaaaGDaaGBBB 
BaaGBBBGaQBBBBaaBBBaaa 

aGaaBBBGaGGGGaGaGaGBBB 

BaGGaBBGaaBBBBBaaBBBBB 

QGaaBBBGGGGGGaaaanGBBB 
BBGGBaBGBaaaBBBaBBaBBB 

aGaaaBBGBGaGGDQaGCQBBB 

I         ^  I 
Fig.  1839. 


aaooBaBGaaBGaaGaaaGBBB 

□QGaaaBQBGBGBBGBGBaBBB 

OaGQGGQGGGGGGGGGaGGQGU 
GGGGaGGGGGGGaaGaaGGLjQQ 
BBGGaaaGBGBaBBGaGBGaBB 
CGDGaBBOBQBGGBaBaaGBBB 

aBaGaaaGBGBGBBGBGBGaaa 

GaGGBBBGBGBGaBGaaaGBaB 
aBGGBBaaBQaGBaGBGBaBBB 

aDaQBBaGBGBGaaGaaBGBBB 

aaGGBBBGBGBGBBBaGBGaaa 

aQGaaBBGBGBOaOGGQBQBBa 
BaGGBBBGBGaGaBaaBBGBBB 

GGGaBBBGBGBGBanaDGaBaB 

BBGGBaaGaGBGBaaBBBaBBa 

GaaaBBBaaGBOBGaGDaaBBB 
aaGGaaaGBGaGaBBBuBuaBB 

GaGGBaBGBGBGBaDBaa'.jaBB 

BBGGaaaGaGaGBBGaGaGBaa 
GaGGaaaGBGBGBaGBGBGaiaB 
BaGGaaBGaaBGBaaaGaGBBB 

UnGaBBBGBGaGGBGBGBGBBB 

BBaGBaBGBGBBBaGBaBijaaa 

GGGGaaBGBGOaGaaBuBaBBB 
BBGGBBaGBBBBBBGBGBaBBB 

QGGGBaBGGGGGQai3aGBGBaB 

BBGGaaaGBBaaBaaaGBGaaB 

QaaGaaBGaaGaGaGBGBGBaB 


Fig.  1840. 


of  the  area,  where  longi- 
tudinal lines  are  wanted, 
so  as  to  raise  the  dark 
warp  when  the  light  fill- 
ing is  laid. 

These  operations  are 
illustrated  by  the  two 
examples  shown  at  Figs. 
1830,  1831,  1832  and 
1833. 

At  the  dividing  line 
between  the  two  divi- 
sions of  the  weave  two 


aBaBaaaaBBaBBBBaaBGBGaaaGBGBGaaaoBGa 

QGGaGaGGGGGGaoQaGGGBCBaBQBGBGBQBaBGB 

■■■■■■■■■■■■■■■■■■GBGBGaGaGaGBOaaaGB 

GGaDGaGGGGGOriDiJDGDDBOBQMnBCBGBGBCBGB 
■■■■■■■■■■■■■■■■■■GaGBGfiGBGBGBGBGBQB 
GGGGGGGGQGGCiQGGQGQaBaBGBGBGBaBCBGBGB 
BBBBaBBGBGBL^BaBaaBGBGBGBGGnGGGOBGBaB 

GGGGGaaGaaaQOGGGGGGaQaDaaaaaaaGaoaGa 
aaBaaaaoaGaQ'aBaaaGaaaGBGGGGGGGBGaGB 
QGGaGGaaaaaGGaaGQGGaGaaaaaaaaaGBGaaB 
■aaaaaBGaGaGBaaaaaGBGBGaGGGGGGGaGBGB 

QGGGGGBGaOaaQGGaQGGBGaaaBBaBaaGBGBGB 

aaaaaaaaaBa""B*>">Q>^>Q*a"0*'='"Q*a>nB 

GGGGGGGGGGGGGGGGaaGBGaaaGaGaOBGaaaGB 

BaaaaaaaaaaBBBaaaaGBGaGaoaGaGaGaoBGa 

GGQGUGGGGGGaaGGGGGGBGBGBGBGBaBGBGBGB 
■  BBBBBaBBBaSiB*>**(^BQ>Q"0"Q*Q"'^"QBaB 

GGGOGOGaaaci^DGGaGaGaQBGaGBGBaaGBaaGa 
■nBaBGaaaGaa^GBQBoaGaGDGGaaGGaaGaaGG 

■aBGBGBGBGBGSGBGBGBBBBBBBBBBBBBBBBBB 

BaBGBGBQBGBOlaBGBaGQQGGGGGGGGGGGGaaa 
■naaBGBGaaBGBQBGBGBBBBBBBBBBBBBBBBBB 

BaBaaaaoaaao^GaGBGQaaQGGGGGOGGGQGGGa 

anaGBGBGaGBGiGBGBaaaBBBBBBBaaBBBaaBB 

BGBGBGGGaanS'-'DBO^'JaGGGGQOBaBGBGGGQGG 
■aBGaGaBBflBBSGBGBGBBBBBBGBaBaBBBBBBB 
■□■GBGaCGGG25Q"aBGGaQGaaGBGBQBGaaGGa 
■□BGBGBBBBBllSGBGBGBBBBBBGBaBGBBBBBBB 
■□■GBGGaGQD2SGBGBGGGGGGGGBQBaBDaGQaa 
■aBGaaBBBBB"!GBGBGBBBBBBGBGBGBBBBBBB 
■□BGBDBaBaBpSaBGBQGGaGQGGGGDGGGGGGDa 
■nBOBGaGBGaGBaHaaciBaHBaBBBBBBBBBBBBB 
BGBGBGaGBGBaSGBGaQGGGGaDaDaGGGGaaOGG 


BBB^ 


Fig.  1841. 
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risers  or  two  sinkers  come  together,  but  this  does  not 
injure  the  pattern. 

Several  examples  of  this  class  of  effects  are  shown  at 
Figs.  1830  to  1844.  Fig.  1836  is  the  weave  for  the 
color  effects  shown  at  Figs.  1839  and  1840. 


Fig.  1842. 

□8DBIDSQBUBDKDBa8D8 
BCMDKDKaBDHDKaKDKD 

□  JtDKDKDBDKOaailiDKaSO 
KDKDStaKQBaKDKDHDBD 
□SSDJSQKDaDKnaOKGBOS 
8DBQ8D5B5BSBKOKD5CD 
DBDKDXBSBSBSDXDKQJS 
BaHOBOSBSBSBBOBOISa 
OHDBDBBJjaSBSQKOXDH 
KDSODBDSBSBXBKQScasOD 

□  HaSCaBSBS;B;S^BSDBOBDS 
KOKDiaaKDHDHDBDXOKa 

KDKQBDKDKQSDBDKaKa 
DKDKOMDBDBDKDBDKQH 
KDEDKaKaKGBDKDKOBD 
DBOKagaXOBDBGBDHOa 


Fig.  1843. 

□bdrdkokobdbdhobdkca 
8dbd(sd8dks0pohobidkd»a 

OBDBDMDBStOHQQBiQBDKDBl 

OHDgaBBOBDKDHDQHOHDB 
HDSaaBaBOBOBOBaOBGHO 
DBDKaQBDBDBaBDBDDBnB, 
HDBBQBDBaBQBDBGBnOBa 
DBBDBDgDBagQKaBOKOQB 
BBaBDBDBDBDKDKDBDBDa 
□aKQBQBDKDBDHQBQBgBB 
BaOBDBQKaBDBDBagDBBg 
DBDQBDBaKQBDBaBOBagB 
BQBDaBDBaBDBgBDBBgBg 
OBDBDDBDBOBDBQBBQBDB 
BDBaBDDBaBDBDHBQgDBD 
□XDBDBDQiDBOKBaaOBDB 

aBDBDBaBQQBBaBDBDBDB 

BaBpBaBDBDanxaBQgDBO 


□□BDBDBDaaaDBOBOBaaDQBDDDDDaaQnaDDDDnDDBaDBDBQBa 

■BBaBoaaBaBaaaBaaBaaQBaaaaaBaaiBBBBBBBDBBBaaaaBa 

DODCBGBaBDBaBDBaDQDDQBDBDOQDaOuaaDDDDBOBDDDDBDBD 
■BBBBaBOBDBaBgBBBBBBaBOBQBKBBBBBBBBBGBaBBBBBBDBa 

□GGaQaBaBGBGBaaGDGaGGBQBGBaGGDaaaGGBGBaBGQGQGGBp 
BBBBBBBGBGBGBBBBBBBBaaBBGBGBBBBBBBGBGBGaBBBaBaBn 

□GOaOGGDBQBaaQGGGOaaDBDBGBaBQaaOCBGaaBGaDGGaGOaG 

.BBaBaflaaaGaaBaBaBBBaGBGBGBGaaaBBGBGaGBGBaBaBaBaB 
■GBGBaaGaBaaBGBGmGBGBBaaaBaaBBGBBaaBBBaaBOBGaaBO 

BGBaaaaaGDGaaaBGaGBaaaGQGODaaaaBGaGGGGGaaGBGBaaQ 
BGBGaGBBaaaBaaBGBaBaaBaaaBBaGBGaGaaBBBBBBDaaBGBa 
■QBaaQaaaaoGGaaQBGaaoaGDGQGBGaGBGaaaaQGQaaaoaaQG 
BGBGaBaaBaBaaaanaGBQBaaBBBGBGBGaGBGBaaBaBGaGaaaa 

■aaaoDGaQGGQQGGQaaBaGGGDaaGaGaGaGaaaaaGGaaaDaGLiD 

■GBaBBBBaBBBaBBBBGBOaBaBGBGaGaGBGBGBGaBaBGaaaaBa 

■GGQaaaQaGGGQaQaaGaoGGGBGaQaGaGaaaGBDaGGaGnaDaaa 
aBBBaBaaaiaBBBBBBaBGaaGaGaGaGBGBGaGBGBGBBBBBaaaa 

□GGaacaaGQGGaaGQQaaOOBGBGBaBGBGBGBGBGBGBOaGaGGGQ 
■■■■■■■■■■■■■■■■■■■aaaGBGBGBGaGBGBGBaaGaBBBB»Ba 

BQaaGDQGGnaGaaaaGGBDGaoBaBaaaBaBGBuBoaaGBGGGGaGG 

BGBBBBaBBBaBaBaBBGBaBaaBGaGaGBGaGflGBGBaBBGBBBBBB 

■GBGOQaaGaaanGQGBaBGGGnaGBaBaBaBOBGBGQGaBaBaGGoa 

■GBGBBBBBBBBBBBGBGBaBBBBBBGBGBGBGBGBBBBBBGBGBBBB 

■OBDBGaaOGOGaGBQBGBQOOQDaGGBDBGBQBGaQaaGBGBGBaOG 
BGBGBOBBiaBBBGBGBOBaBaBBBBBBGBGBGBBBBBBBBGBGBGBB 

BGBaBQBGaaaGBGBGBaBGaoGaaGaoaBaBaGaGGGGOBaBGBGBa 

aGBGBGBnBBBGBGBGBGBGBBaBBBBBBBGBBBBBBBBBBGBnBGBG 

BaBGBGaGaGBQaGBGaaaaGCODaGaaaGGGGQQGQGGGBGBCaGBG 

GGDGGOGaGaDDGGaaGaGaGBGBGaoaaaGaaaGBaBGaaGacaGGa 

BBBBBBBBBGBflBBBBBaBBGBOBaBGBGBBBGaGBGBQBBBBaBBBB 

□GdaaaaaBGBaaaooGaGGGBaaGBGBGaaGGaGBGBQBaDGGaGGG 

■BBBBBBGBGBGBBBBBBBBGBOBGBGBBBBBBBGBGBGBBBBBBBBG 

GGaGOQBGBaBaBaaQGGaaGBGBGBaaGGGaaQGBGBaBGGGaGaBa 
■BBBBGBGBGBGBGBBBBBBGBGBGBBBBBBBBBBBGaGBBBBBBGBG 

OQaaaaBQaaBGaaaGGaGaDaaaGGDnGGGaGaaGGaaaaGDaBGaa 
■BBGBGBGBGaGBnaGaBaaGBaBBBaaaaBaBBBaBBQBaaaGBGaa 

OaBGBDBGBGBGBGBQBGGQGBGOGaaGGGGGGGaaGGGBaGBaBGBa 

■GBGaaBGBGBGBGBGaGBaGBaB»HaaaBaBaaaaaBBGBGanBG 

■GBaBGBaBGBDBaBGBGBaGaQGGaaQGaGGGaGQGGGGBGBDBGBa 
■GBOBGBGBGBaBOaGaGaBGBBBBaaBaBBaBaaBaBaBBGaGBDBa 

DQBGBaBGBaBGBGBGBOQaQBGOGQGaGGGaGaGGGaGBDaBDBGBa 

BaBGBGaGBGaaBaBaaaaaGBGBaaBaBaBBBBaaBBGBaaaaBDBG 

aGaaaaBGBnaGBGBGGaGGaBaaGGaGGGGanQGGGBDaQCGaBGBa 

BBBaBGaGBGaGBGBBBBBaGaaBGBBaBaBBBBBBGBGBBBBBBGBG 

□GaGaaBGBGBGBaGaQaaGGBGBGBQGGGGGGGGBGBGBDaaGGGBG 
BBBBBBBGBGBGBBBBBBBBGBGBOBGBBBBBBBGBGBGBBBBBBBBG 
□GGaQaGGBGBOGaQaGGGaaBGBQBCBGGGGQBQBGBQBCGDaGGGG 
.■BBBBaflaBaBBBBBBBBBBGBaaaBGBaBBBaBQBGBGBBBBBBBBB 

Fig.  1844. 

When  two  threads  of  one  color  in  patterns  of  this 
kind  are  placed  together  in  warp  and  filling  at  the  end 
of  the  weave  pattern  or  at  any  other  place,  the  light 
threads  are  changed  to  the  position  in  the  weave  pre- 
viously occupied  by  the  dark  threads,  the  dark  threads 
taking  the  place  previously  occupied  by  the  light 
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threads.  The  result  is  that  longitudinal  stripes  dis- 
place cross  stripes,  while  cross  stripes  appear  where 
longitudinal  stripes  were  previously  formed.  This 
causes  a  complete  transposition  of  the  color  effect,  as 
may  be  seen  by  comparing  the  part,  b,  in  Fig.  1840  with 
the  part,  a,  in  Fig.  1839. 


Fig.  1845. 


xRagscQBasicjBaKaBDssQBnoisaBDjsGBQ 
LiaaoxaBaxoBDJoQBaxbBDXDBnssDBG 

XKaDXaBDXDBDXaBDXQBQlKaBDXCBa 
BBDDKaBaXGBQSCOBaXDBaXDBaxaBG 

aaaaxDBD8aBa»caBa»enBas(DBoxDBa 

XXaQXQBaXGBDXaBaXdBDXQBDXQBa 
BBqGXOBDXGBnXGBaxDBOXGBGXGBa 

SaoggaHoxGBaxaBQXGBGxaBcxaBG 

XKgDXgBaXGBaxGBaXGBCXGBGXGBD 

ggggoGGaaDGGGGnaGGGGGaQGaaaa 

ggGDGDGDGGGGaGGGDaGaaCGQaDGG 

gggggQaaaGGGaaGaaGOGaGQaaaGa 
ggGGQaaGaGGGGaoaaGGaGGGQaaQa 

GGGGXBGBXBGBXBGBXBGBXBGBXBGB 
BBGGXBGBXBGBXaGBXBGBXBGBXBGB 
KXGgXBGBXBGBXaOBXBQBXBGBXBaB 
ggDgxBgBXBGBXBGBXBGBXBGBKBCB 
BBggXBGBXBGBXBGBXBGBXBGBXBGB 
XXGGKBGBXBGBXBGBXBGBXBGBXBGB 
□GGaXBGBXBGBXBGBXflGBXBGaXBaa 
BBggXBDBXBDBXBGBXBGBXBGBXBGB 
XXGGXBGBXanBXBGBXBGBXBnaxflGB 

QGggxBaaxaGaxBaaxaaaxBGBXBa! 

BBGGXaGaxaQBXBGaXBGBXBGaxBGB 
XXaGXBGBXBGBXBGBXBQBXBGBXBOB 

ggaGaGGGaaGGGGaQGaGGGaaaaaa" 
□ggggggaGaGQGGGaGaGaGQaaaaaa 
gongggggaaQGaaGGGaaGQGGaaaaa 
SSSS22B2°29°°D°°°°D°aaGGaGGa 

□gGGBBGBBBOBBBGBBBGBBBGBBBGB 

gggDBaBGBaBaBGBGBGBaBaBaBaBG 

□□□□□BBBQBBBaBBBaBBBGBBBaBBB 


IBBDBGG 
IBBQBGG 
lOGaGBB 
jBBGBGO 
IGGBOBB 
IGGBOBB 
IBBGBDG 
lOaBGBB 


HBDGBGaSQaBGaSGGBaaBDaBCGilGa 
QaGGBGDHlGaBGGMGGBaaMaDBGGIiSaa 

GGaaBaaffiaaBGGffiGGBaGieGQBaaffiaa 

BBGGBaGfflaaBGGfeGQBaGBaQBGGSGD 

xxGQBGGaiaDBGGiiiGGBaQfflaaBaQaeaa 
aaaQBcaaaGBGQWGnBGGffiaaBOGaGG 

GGGGBaaSGGBGGSaGBGGIlQQBQaaiaa 
BBQGBGQSGGBGGMGGBaaffiGaBGQSaG 
XXCGBGaffiQGBGGSaGBGGftGDBQaaiaG 

□QaoBQoaiaLiBGaiSGaBGGSGaBGaBiGa 

CaaGBGDlJGaBGaSiGGBGaffiGQBaGSGG 
BBGGBGGMGGBQaMGQBDQSaaBGGSGa 

GGGOGGGGaaaGGGGGaGaUGaaQGGDG 
QUGGaGQQQGQQOQGQQGaGaQaGaaGa 

□aQaaaaGGGGGGGGGGaaGoaaaoGQG 

aaGDGDGGaaGGGGGaGQGQGGGGGaGG 
KSGGBGSBSiaCBGSieBnBGffiSBlGBGftffilSa 
BWaaBGK»i9GBG«BffiGBGKS;*QBa*««G 

□aacBGsasGBGSKaiiCBQSKBaBaiffffisa 

BBaGBGni:«SUBGii!SiiGBGIt;i£>flGBG3;if;l£G 

!isaQBa86Mi;QBGasi8S6GBGieasaBa«i:siG 

BffiGGBGlfifiaaBGSSSiaBUISSEMaBGSSKSa 
□GQGBGBWJflBaBQBiiaSGBGifSaiDBaalsaa 

BBGGBGssienBDasKiitiQBaifiaiiGBGsgaiiea 

SI»GaBO»;9S*GBG«SSiDBOSSiaDBaBSfflQ 

%aaQBGis»ja:GBGiax9>jGBGii,asHBaxBasG 

aaGaBGttasSGBDKIilBGBGKISSiGBaft'BSIG 
BBQOBGKe'SaBafiaBSGBDSSKaBQKSSQ 

DQQaGaGGGaaGaGGGaGGQGGQDaaaD 
QQGaGOGQaGGGGGaQaGQOQaaQGGGC 
aQDGaOQaDDaGGGGaGGGGGaQGGQQa 

DaaQaaaaoGaaGGDaDaGGGaQQaaaa 

□GQGBBBGBBBBBGBBBBBaBBBBBGBB 

□GGGBBGBDBaBGBGBBBGaGBBBGBGB 

□□□GaGBBBGaaaBBGaaaaBaBaaBBG 

□□□□DBBBBBGBBaBBGBaBBBGBBBaa 


bGaGBGBGQBaaaaaGBGaaaaoGBGB-] 

GGGGBGBGGaaaGaBGBaGaGBGGBaaG 

aaGaaGBGoaaaGGaGaDGaGaaGaGaa 
□GGGaGaGGaaaGGaaaGGaaaGGaGaa 
□QaaaGaGGaGaGGBGBaaaaBGGaGaa 

aBGGBGBGGBaaGGBGBGGBGBGGBGBG 

GGaGaGBaGBGaaGBaaGQBOBGGBGBG 
□GGaaGaGGBaaGGaGBQGBGBGGBGBG 

BaGaaaBGGBGBGGBGBaGBGaaGaGBG 
aGGaGaGGaaaaaaaaaGBQaaQaaaa 
DQGnaaaaaaDaaaaaaaaaGBaaaGBG 
aaGGaGaGGaGaGGHGaGuaaaGGaGaG 
aaDaGaDaaaaaaaaaGGGoaaGGaaDa 
oaaaGGaGGGGcaGaGGoaGGGaaaaaa 
oaaaGCDaaGaaGGGGaaGGanaaaaaa 
OQQaGGQGaaQGGGaaaGaaoGGGaaGa 
BHDaaGaGHaGBGxaGaGxaDaaxaGaG 
□GGGaGaGBaGaGsaoaGHaGaoaaGaa 
aaGGBGaGsaaaGBaGBGxaGaGaaGaG 

XHGaaGBGKBGBGKaaaaxBGBGKBGaa 
□GGGBGBGXBDBGKBGBGXBGBGXBGBO 
IGGBOBGSIBGBGXBOBaXBGBGXBDBG 


JBaaBGaGKBGBaXBaBGegBGBGXL  

aXGGBGBGXBGBGXBGBGXBGBGXBGBG 
□GGaBGBGXBOBGKBGBGXBGBGHBGBG 
BBGGBGaaXBGBGXBGBGMBGBGHBQBa 

GGGaGGGGGGGaGGaGGGaGGGaaGBaG 

GGDaGaaGGGGGGGGGGGaDaaaaaaGG 
□aGaGaGGGaDGGQaGaQQGoaGaaDGG 

GaGGQQGGaQaGGGDaGGGGQGaaGGGG 
BBGGXaXGBXGHGBHGSGBXGKQBXGXa 
GGGGXGXGBBGXaBHGXaBSGKGBHGHG 
XXGGXGXGaXGSOGBHGXGBXOieGaSGBG 
aBGGXGXGBHaBGaXGXGBKaBGBieDHG 
□□GQHGKaBaiGHGBaGHGBXGKGBXGStG 
HXaGHGHaBXQRQBXaHGBtgGBGBHGXa 
BBGGXGISaaXGHGBKGHGBKGsaBSGXa 
aGaGHGtOGaBOXGBHGBGBXDHGBeiaXG 
BSGGXaXGBXaaGBKGHGBHGBGaBGSG 
BBGGBGKGBHaNGaxasaaBGBQBKGSG 
DGGaXGXQaJlGHGBXGXGBKGKGBHGHQ 
KSGGKGXGBXaXGaxGXGBSGXGBXGXG 
□GGGDGGQGGQGGGGaGaaGQDGGaaQD 

OGGGGaaQaaaGGaGGGGGGaQGaGaGO 

DaQQGaaGGGaGGGGaGaaQGaGGGGGQ 

aaDaanGaGaGGGGGDQGGGoaaGGGaa 
GGGaDQaaaacGQaaGaaaQGpGaaQGG 

aGaaBBBBGBBBBGBBBBGBBBBaBBBa 

GGGGBGBGBBGBGBBGBGBBGBGBBGBG 
GGGGOBGBaGBGBBGBGBBGBGBBGBGB 

aoaaDQaQoaoaaGGaaacaGDaaoGGa 
aaaQaaDaaDGGaGGaaGaGQaGaaaaG 
□□□aoaQaDaDaDQQDQaaGDGGGGGao 


2c 


SKGGaGBSaffiGaGSaSBOaSSBQBGSBa 
BaGQBGaBaSGBGBSKBGBIflBSQBGieiiB 

GGGGBGBassiGBoaaaBGBaaaGBGaaii  ^6 

BBGGBGBBHiaGBasaaBGBSettfflGBGltiaB  iX 

naGGBGanaiHOBGHaiaBaBasaGBaaiBsi  oo 

BBGGBGBBaaGBGBBBBQBBWBGBGffiBB  ,-i 
□GGGBGBB^'BGBGBaiaBGBBBnGBGBan 
BBGGBGBBBaGBGBBWBGBBWaGBGaaB  O 
BBGGBGBIttBBaBGBBSBaBBHaGBGBBB  m 
iiaaDaaBBS>:BGBGBBS)BGBS!L€aGBG;«iili  |i< 
□GGQBgBBBaGBGBKBBGBBnaGBGBffiB 
BBGGBGBBaBGBGKaBBGBBKllGBOieBa 
QQGGQGaQOGQaGaGaQaQGaaGGGGGa 

aaGGaGQaGQacQDaaGQOGGGGGaaQa 

QaaGGGOGGaQGaaGGGGGQQaGGQGGa 
GGQGQGaaGGGGDQGGGGaQGaaaQGGa 
□QGGGBaSGBBGBGilGGBaSlGffiBGBaBQ 
BBaGGBGBGBBGaQBGGBGBGaBGBGBa 
BBGGQBGBGBBGBGBGGBGBGBBGBQBG  ,^ 
GGGGGBGBGBBGaOBGGBGBGBBGBGBG 
GGGGOBOBGBBQBGWGGBaBGBBaBGBG  xi 
BSGGGBGBGBBGBGBGGBGBGBBGBGBa  II 
BBQGGBDBGSBGBGBGGBGBGBBGBGaa 
GGGGGBUBGSBGBGBGaBGBGSBQBGBG  rh 
GGGGGBGBGBBGBGBOGBGaGBBGBGBa  m 
BSGGGBGlA-GBaGBGaGGBaaGBBGaCiBa  pLt 
BBGGGBGWGBBOBGBGGBGBGBBGBQnG 
GQGGQBCfflGSlBQBaBGGBaBGBBGBGaG 
GGGaGaGGGaaGaQGaaGGGGGGGQaGG 
aaGaGaGQGGaaQGQQGGGQDGGaaaGQ 
GQGGaGGaaaGGaGaGGaGGGGaGGGGP 
GQOGGaaGGGGGQaGQaaaGGGGQGGGG 
GOGGBBWGGGBaBGGGBBISaQGBBBaGa 
OaaaBBBGGGBaBGGGffiBaQGGBSBGQO  - 
aBGGBBBGOGBaBOGGBBaiGGaBasaGGG  qq 
BBGGiCBaGGQBBBaaGBBBGGGBBBGGO  ^ 
□□aGBaaaGGBBBGGGBBBGGGBBBGGa  qq 
QGQGBBiiaGGBBBGGGBBaQGGaBBGGG  ^ 
aBOGBBBaGGBBaGGGSBaGGGBBBaaa 
BnGGftlBBGGOBBBGGQBBBGGaBBBGaG  u 
□□OGBBaGOGBBBaGGBBBGOOBBBGGG  w 
OaaaWBBaGGBBaGGGBBaGGGaBBGGG  p^ 
liGaaBBGQGBaBGGGBBBGGGBBBGaO 


QQGaGaGaQGQGQDGaaGGGGGGDGGaa 
GGGQaGDQDQGGGGGGGQQGGQQGGGaa 
GODGGGQGgGaGnQaGGGGQQGGGGGGG 
GGGaaBBBGBBBBGBGBBBBGBBBBGBG 
aaGaBBBGaGaBBBGBaBBOBGBBaaGB 

GGGGBGaaaaGaGaaaaGaaaBGaGaaa 
□□□□□BDBaaaGaBBaaBDBBBaaaaBB 
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For  the  color  effect  shown  at  Fig.  1841  the  color 
patterns  are  as  follows : 


9x 


Warp 
1  dark 

1  light 


Filling 
1  dark 


10  X 


1  light 


9x 


1  light 

1  dark 
36 


10  X 


1  light 

1  dark 
40 


The  hne  effects  become  still  more  interesting  when, 
in  place  of  the  plain  weave,  that  shown  at  Fig.  1845 
is  used,  which  has  two  threads  working  in  reverse  order, 
followed  by  two  working  together. 


moaaaSaaoaaiiaaaaaiiaBaBBBaaoB 
BaDaamaaDaaaaaDBBiiaBaBBBBaaa 

□□□QBiiaaaBaimaaBBBSQSSSSSRS 
aoooaiiaaDaaiiaaDaamaaaBBBaaaB 
mooaaiDBBaaaiiBBaBBiaaBaaaaaBaa 

■□□□BOBBaBBIlBBQBBBBaaBflBBBaa 

□□□□BHBBoaaiaaaaaDiBBaBBBaaaa 

BaoaamBaDBBiiBBaBaiiBBaBBBBBaB 
BoaoaiiBaaBaiiaaaaBBBaaaaaBagB 

DQDOoapaBDDaDODaDDQoaoqagDDg 
□aoDDODDDDDODODDDaaDaaggaDgo 

□□□□□□ODOODDDDOaOaODDaDDDOaa 

□□□□inainaDBiiOiiBaBiDDHBaBfamaaa 
BDDOiioiiBOBiiDPBaaiDaniBoamgaBaa 
□□claiiaiiaaamcDiiBoamamagBfflamaoB 
BQDDinoiiaaaiiamaaaiiaiiadBmgaagB 
□□□□DiagiBOBiiaHiBaaipODBDBngnBgB 
BooonoiiBoaaDiiaDBiiaiiaoBagiiBgB 

□□□□liDiiiaoBraoiDBaaiiciiiBci'igiinS! 
noooEiaDBaBiiaiiBOBiiaiiBgBBgmBgB 
□□□□■□■BaBBOiiBaBiiaiDBOBmgnBga 
aoDaiianiBoamiaiiaoaiiaiiaoBng§apB 
□ooamoiiiBQaiiiaaaaanaiiaaangDaga 
luaaoaoiiaDaiiiiDiiiaaaiiaiiagBmgDBgB 
□QQQaoDDDaDDDDaDaggggggggggg 

HHHWHnnnnnnnnnnnnnnaaDDaaDnD 


□  □□□□□□□□□□□□□□UUULIUUULJUULJLJLJ 

oDDDB««DDDfflaffiDaDBaBgggffi|«gga 
oaoaaBaaaaaBaaaaaaagqgiaaggg 

aaaosBsoaossBOOGaaicgggBBaggg 

SB8SfflBSi^^BBByS§SBi||SB§ 
£SRHSS£RRRiiiRRRgg£8BB^S^BSB 


□DDDB««DDDffiB«aDQ«8i«gggffliigg3 

OQDDBBBDDDBB»DOD«»BDag|ffligga 
BOQDBBBDOaSSBDODffifflBDggffiiBggO 

«ODo»«aioaDffi«ffiDaD8Bisaaag«»aggg 

ODDaODDaDQDDDDODDDDDagOODggg 


DODaODDODDODDDDaDODanuuguULJU 
DDDDDDDDDODODDaggDggggDQOOag 

aDDOiiBiiffiBBiiiaiiaBBiBBiiiBaaiiiaiiBaa 

BOOailBaBBBBBBSBSaBIBSBBDlBIIlBBB 
BOaOllBOIBBnilllBBnaBliBilffiBBBailBBB 

raaoaDamsanBaBBBnBaaaBsiiaBiiiHBa 

BODDIIlBBaBBBBBBBBBBBaaSBBBBaa 
^□□□liBBBBBaBinBaffiBBBBBnBBBBBn 
'BDaaBBBSBBaBaSBBBBDBBBnBBSian 

BaaaBBmBBBBansaajiiaaBaasBBaEiBa 
BaoonaBsaBaaBBasaapsasaaBsaa 

naODBBBSBSaBBBBBaalBBBBBaSBS 

BaaDaaBBaKaaanaBSBiESBBBBBBas 
BoaananBBBBBasasBBaaaifBaasaa 

□□□□□□DDDDDDaDouDDODaDoggggg 
DDnaaoDooaaoaoooaoDaDaaaagaa 
^□□□□□□□□□□□□□□□□□□□QQSgSHS 
□□DDaQDDDDDDDoaaDaQQgDgDgggg 
□□□aaaBaDBaBBBDBaaaBOBBBBBga 

□OaQBBBaBDBBBgBaBBBaBDBBaOBa 

□□□□BOBaBBBaaBBaBDBaaaaaBaaB 
□□□□aaaBBBQaoBBBoaoaaaaaDBaa 


aaaaaaaDBoaaaasiaBBaDffiaflaBgia 
aaaHaaaDlGBBBDnDBaaaaioBBBasiG 
SnDaBaBanoaaaQsaaaBaseaaBBaHU 
BBaaBBBaaDBaBosaBBBCsioaBaaseg 
□naSBBBDsaBBBOBaaaaaaDBBaaigg 
aBBnaBBDlaBBBDieDBaaaffiaaBBaffig 
""uaBBBaBaSaBpnGBBBaiaBBaaffia 
aanDBaaaaQBBBGfiaBaaaGtuBBBgag 
nnnnSBBanoBBBOsaaaaoHiDBBBasa 
BaaaaBBaiaBBBonaaaaaaioaBaGeia 
SSaaBBBaiaBBaaHGBBaasiaaaBaaa 
BBaaaBBGBoaBBGxaBaaaiioaBBgag 

□□□aDbHoaoaaaaDODaaDQDggggga 

□□□DQGDaQDGaaDDODaaoDQQggaga 
■■□□MnaDBSBsaaasaiiaGaKasiBOB 
SSaHaaBBQBsaiBGBffiasaaasBiiBga 
DoaasasBaBnaiBGBBBSBaBSBSBGB 
■BGaiasBGaaeBsaGBieBibBGasiBEaqB 
aBGDBalaGBxaiBaauaaijaGBisaaeBgB 
nSnnSSffiSoSseBSBaBffiBaBGBaBSBoa 

SSBB«BiBGBlB|BaBnB|BGB«affiaGB 

SSaGBBBaaBnBiBOBSBSBaBHBnBga 
□GaGBBaBaBBaaBGaaasaaaiiaaeaga 
■BaGnBBBGaBalBGBBBnaGaaaaagB 

BBBBBBBBBSBSBBBSBBBBBBBBBBBS 
BBBBBBBBBBBBBBBBBSBBBBBBBBBS 

S^HnmanniwMmaMBBBBaBBBBnailil 


BBOaBOBB 

anooiDOiiiB 
aaaoaoBB 

□OQQBCBB 

■BaoaGBB 

HBQDBOBB 

BaaomoBB. 

DGGDBOBBI 
BBOOaGiBB' 
IMGGBanB 
■BOaBGBB 

aaaDBOBB 


HBDBB 
ISBOOS 
IBBGilB. 
IBBGiBBi 

laaamB 

ISBGIiBi 

inaQBBi 

ISBGBB: 

lamGiuB 


jaaoBB 

aaaBiGBBBfflBDHBaBiBaBKaBBQttWBHj 

BBBBBBBBBBBBSBBBBBBBBSSBSBBB 
BBBBBBBBBBBBSBSBBSSBBBBBRSBS 

WnnnnannaBaBaBBBoaGBBaQaGBan 
aGBBBBbBaBaBaBaaGaaBBBaaoaBB 
BaBaGBaBBaoBGBBBaaGBBBGagBaa 

■■nnnSGBBiGBGBBBDBaBBBGBGaan 

■■aBBBB«BiBBaBB|QBa«BBaBa|aB 

SSBBSSBISbBSSSSIBSBSSIBSBbSS 

■BaaBaGaBBDaoBaBaBOBawGaaaBn 
SSBBBaBiaaGagBaBaaGBBaGaaBBH 

aaDGOaaffiBBQBgMBBgBgBBBgBGBBM 

s:BBB:Bi:BBSBBSi§SBi:BBSBg:i 

□aBBaaaaaaoaaaoSaaQaogggggga 
BaGBaaacaaaagGggggaggaaaaaaa 
DaaDCOQaQaaGaaggagggagQQQaaa 
QaGGGDaGaggaggggaaDDDoaaaaaa 

□□GaaBaGBaBBBGBgBBBgBgBBIIUBLJ 
QaGGaaaBBBDBDBBagBgBBBDBaBBB 
□aaaBBBBOBBBBBCBBBBBaMBBBOB 
□□□□aaaaBBBaBBBBBDBBBBaGBBBB 


HBOBBaanDBBBB 
laaaBBaBBGBBBB 

iBBnaaBBOBaaa 
laaoBaaaBGBaaa 
laBGBBaBBGBaaa 
laBGanaaaaBaaa 
laaGBaaaiiGBaan 
lamaaBBBBGaBan 
isaaBaaBBaaaaa 

laBGBBaBBGBBaa 

mBGBaaBBGHaaa 

lajBGii  ™».-~. 
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Figs.  1846  to  1873  show 
examples  of  hair  line  effects. 


a  number  of  additional 
The  weave  is  shown  at 


Fig.  1870. 


□aaoaDBGaaBaaaDaaaoDBaaoaaaa 
BaaaaaaaaaaaaBaaaaaoaoaDaDaa 
oaaaaaaaaDaaaaaaaaaDaaaaaaaa 
aaaaaaaaaaaaaaaaaaaoaoaaaaaa 
□□□□aaaaaaaaaaaaaaaoaaaDaoaa 
aaoaaaaaaoaaaaaaaaaaaaapaoaa 
ocaaaoaaaaaaaaaaaaaaaaaaaaaG 
aaaaaaaaaoaaaaaoaaaoaDaaaoaa 
□□□□aaaaaaaaaaaoaaoaaaaoanaa 
aaDaaaaaaaaaaaaoaaaaaaaaaoBD 
□□□□aaaaaaBaaaoaBaaDaaBaaaan 
aaaaaoaaaoaaaaaoaanaaaaaaaaa 
□□□□□□□□□□□□□□□□□□□□oaaDDDDa 
aDaoaaaaaaaaoaaaaoaaaaopaaaa 

□□□□□□□□□□□□□□□□□□□□□□□□□DDD 

□QQDaaDaDaannaDaDDDDDDDDQDQD 
oaaaaaaaaaaaaaaaaaaaaaaaaBBg 
□□□□BaaaaaaaaDBBBDaBBaaaaaaa 
□aoaaDaaaaaaaaaaaaaaaaaaaaaa 
□□□□□aaaDaaBQaaaaaaaaaaaaaaB 


Fig.  1872. 


□□□□BaaaBaBaDBDBaaaaacaoaaBa 
BBaoaaaaBDaBGaGBDBQaaDaaaaaB 
□□□□aoaaaaaaaaaBDaaaaaaDaaHa 
BBaaaDaaBDBBaBaaaaaaBaBQBoaa 
□□□□BaaoBaBanBOBOBaaBaBaBaBB 
BBOOBaBDaaBflaBaBGaacaaaaaaaa 
□□□□BGaaBaBBaaoaDBGoaaBaaaaa 
BBaoBaaoaaaaaaaBaaaaaaBDaaBB 

□□□□BDBOBDBBaBaBaBaaBDBOBaBB 

BBaaBoaaBaBBaBOBaBGOBDBGBaaB 
□□□□BGaaBaBaaaGaDBaQBaaaaDBB 

BBGGBGBGBDBBGBGBGBGGBGBGBGBB 

QaaaaGaaaaDDGGaGaaaaaGaaQGaa 
aGaaaaaGGOGaaaaQGaacaaaGaGaa 
aGGGGGaaaaaGaQGDaaaaaaaaoaaa 
oaaGaaaGGGaaaQcaaDGaQGaaaaaa 

GGGDBBBGBBBBBBGBBBaaBBBaBBBB 

□GaGaaGBaBGaaaaaaGaaaaaaaaDa 
□□□GBaaaBaaaGBaBGBaGaGBBBGBB 
□□aaGaBBGaaGaBBaaBBBGaaaaaao 


□GaaBBaaoaaGGBaaaBOBGaaaaBa 
OGGGaaGBGaaaaaGaaBDaaaaaGBB 

GGGGaDaaaGDaaaGQaaDaaaaDaaD 
oaGGGaaDQGaGGQaaGDDQaGDaQGa 
GGGGaaGBGaaGGaaaQBaaGaaaGaa 
aBGGaaGaGaaGGaGBuaGaGaaaaaa 
GGGGBBGBGaaGGaGBGBaBGaaaaaB 

aBGGBBOBGBBGGBGBaaGaGBGaaaa 

GGGGaaGBGaaGGaGaGaQaGaGaoaa 

BaGGBBGBGaBGGaGaaBGBGaDBGBB 

GGGGBaGBGaaGGaGaGaGaGaGaGBB 

BBGaBBaBGBBGgaGBGaGaGaQBGia 

OGGGaaGaGaaGGBaBGaaaaaGBaaB 
BaGaaaGaGaaGGaGaaaGaGaGBGaa 

GGGGBaGBGBaaQBGBGBGaGBGBGBB 

aaGoaaGaGaaGGaGaGaaaGaaaGaa 
OGGGBaGBGaaGoaGBGaGaGaGaGaa 

BBOGBBGaGaaGGBGBGBaaGBGaGBB 
GGaGBBGBGBaGGBGBGBGaGBaaGBB 
BBGaBaOBGBBGGBGBGBaaGBaBGBB 

aGGaaaaGGGGGGGDaaGGGGGaGaGa 
aaaGGGGaGaGGaaaGGaaoGaaaaQG 
aaaGGGGaGGGGQaGODaaaaGDQGGG 
QGaGGOGaGGGaGGaaDaGaaGaGGGa 

GGGOBBGBBBBGBBGBBBGBBBGBBGG 
GGGGBOBBBGBBBGBBBGBBBGBBBGa 
GGaQBBBaGBBBGBBBGBBBGBBBGGa 

GaaaaaaaaaGaaBBaBBBaaaaoBGa 

Fig.  1871. 


DGODBGBaBGGGBGaGBGGGBaaGBGBa 
□GaaBGBGBDanBGaGBGGGBaaaBOBQ 

aaaGDGGaGQGaaGGaGaGaDaaGGaaaa 
QaGGaoaoGGaGGGaaaGGGaQaGaGGGG 

BBGGBBBBBliOUSBEiaElBIiaiMBillGIl"™"""" 
□GGGBaiBBBiianBllGIIBilGaiBIiGBI 
DmGGBilBiSflilGBBaailBiiamBiiaii: 
BBGGBBBBBlEGIIIBIIIGilBIiGliBDiODll 
□GGGBIIBiDBBGBBaGaBBainBHIGr' 
BBGOBBBBBBGBBBGBBDGIlBBai 
BBGGBBBBBHIOBBBGBBIlGBBBQiDBilBDI 
OGGGBBBaBBGBBaaBBBQBBOiGIBI 
■■□GBBBBBBGnBaaBBIHQmBOIIIGiDI 
BBnGBBBBBOGBBrnGBBHiaiiBDIOBI 

GGGGBBBBBaOBBBaBBBGBBnGIII  

■■GGBBBBBBOBBBGDBDGBBIianBBBW 
BBGGBBBIDBBGIiBIiGBBBDiiBniaOir 
□GGGBBBBBBDmBBOBBIiailBniOni 
DHGGBBBBBaOBBBGBBBGBBBGBBilBn 
BBGGBBBBBBGIlBBaBBBaBBBGnBBBnL 

naaaaGDnaGaGaGaaaaGGGQGGGaagg 
nGGGGGGGGGGQaaaaaaGaaQGDaGang 
OGGGGGaaaoGGGGOGGaGaaaGGGGGag 
aGGGOGaaGaGGGGGGQaQaGGGGaaGag 
aaGaaGGaaGGQaGGaaDaaGGaGGGGGa 

GGGGBaBBBBOBBBOaBBGBBBGBGaGgG 

QaGaBGBGaGBaaGBOBGBGaaaGGaggg 

□GaGGBaBGBBaaBBBGBBBGBBBOGGaa 

Fig.  1873. 


the  bottom  of  each  group  of  color  effects.  Above  the 
weaves  are  the  color  effects  obtained  with  various  color 
patterns.  The 
continuous  lines  of 
the  width  of  one 
thread  in  these 
patterns  are  pro- 
duced by  insert- 
ing a  pick  of  a 
given  color  when 
the  warp  thread 
of  the  same  color 
is  down.  Thus 
when  a  black  warp 
thread  is  down  a  black  filling  thread  is  inserted  in  the 
fabric. 

Fabrics  in  which  color  effects  are  to  be  produced 


aaaaDDGDaoaaGaGaGaQaaaaaaaQaaDGGGaaaGOQaQa 

BGaBGaaQGaaGBGGGGDGaGBGaBGQGGQOaaBGGQQQGaa 

QQGaaGGaGaGGGGGGaQaGaGGGGGaGGGaGGaGaaQaOGO 

BGQBGDaaGGQGBaaGaaaaGBOQBaaGaaaaQBaoaaGDQO 

GGaQQaGaaGGaGaGaaGGGGGGaaGGGaaGGaGGaQDaaaa 

BaaBaaaGaQGOBGOaGGGGaBGGBaaaGDGGGBGGOGDOGG 

oaaQGonGGGaaGaGGaGaaaaaGaaaGaQaaGGGGOGDaaa 
BGGBaaaGGGaaBGGGaGGGGBGGBGaaGGQGGBGaaaaaoa 

aOaQGQaaGGGGGGGDGaaaGGQGGGGDGQaGGGGGGGGaaG 

BaGBaaaGGGacBGGGGGGaaBGGBQQGGaGaGBGGGaaaaa 

□aGGaGaaaGGGGGGaaGaaaGaaaGGGGaaGGaaaGGGGDa 
BQGBGGGaaGGaBaGaaaaGGBGaBaGGGaGGaBGGGGDaGa 

aaGGaOGDOGDGGaGCGGaGOaQQGaGGGaGGQaaGGGGGGa 
BGGBGGGGGGGaBGGaGGGGGBaGBGGaGGGGGBaaGGGGGa 

GGGaGGGaGGGGGaaaaaGGGGGGGGGGaGGGGGGGGGGGaa 

BaaBGacaaaGGBGGaGaaQGBaaBaaoQaaGGBQaGGGaaa 

GGOGGGaGGGGaaGgQaGGGGGGGGGGGGaGGGGaGGaaaGG 

aGGGGaGaGGaGGaaaQGaaGaaGaGQaaaGGGGGGGGGGaa 
GGaGGGaaGGGGGGGGGGGGaaGaQaGaaaaGGGGQaaGGDa 

OGGGaGGaQaaCGGdGaGGGGGGaQGGaGOaaQGGGGGGGaa 

QGaGGaGQaGGCQGGGGaaagGaaGGaQGGOGGaaGGGaaGa 

aGGaaaGDGOaGGGaGGGGGQGGGGGGaGQaGGaGGaaaaGG 
DGGGaDaGaaGGGaDGGGaGGGGGGGGOGQaQGaaGGaQOaa 
GaaGGffiGGffiGGBGGBaaaiaGBGGBGaBGGBaaffiaQBGaffiQaM 

BGaBGafflaDBaGBQGisaaffiGGBGGBGGfflGaaaoBGaBGGiiaa 

GSiQGfflaoBoafflaaaiaGBaaffiaG«GGaaGBQaBGG»GD«aGHa 

BGGBOGBaGaGGBOGBGGBGGBaGBGGnGaBOaBGaBGGBaa 

OGffiGGfflaGfflGGBGDffiGGfflQQBGQfflaOfflaGBaaBGGBGQBGDB 

BGCBGDaiQGBGGaGasiGaffiGaaaGaaGfflaaHGGaaaBaaBGa 

affiCDffiaGBaaBGn«Ga«GaBGGffiGGBQa»Ga«aG»GaBaGBG 

BGGBaDBOGBOGBGGBaaBOGBGaBaaaGGBGnBGaBGaaGa 

Fig.  1874. 
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should  not  be  set  excessively  close  in  the  warp,  as  it  is 
desirable  to  have  the  filling  colors  fairly  prominent. 

The  weave  shown  at  Fig.  1874  is  well  adapted  for 
clearly  defined,  but  subdued,  stripe  effects.  Each 
individual  stripe,  as  well  as  the  whole  pattern,  must 
comprise  a  number  of  threads  which  is  divisible  by  3. 
The  warp  pattern  for  the  color  shown  at  Fig.  1874  is  as 
follows : 

1  dark 

2  light 
1  dark 
8  light 
1  dark 

_8  light 
21 


"STRAIGHT  LINE"  ANALYSIS  OF 
WEAVES,  PATTERNS  AND  FABRICS 

By  SAMUEL  S.  DALE 

It  seems  peculiarly  fitting  that  a  treatise  on  weave 
construction  such  as  the  Handbook  of  Weaves  "  should 
be  supplemented  by  an  explanation  of  the  best  method 
of  analyzing  weaves  and  fabrics.  The  ''Handbook" 
explains  and  illustrates  the  construction  of  weaves; 
that  is,  the  manner  in  which  warp  and  filling  threads 
are  interlaced  to  produce  the  effect  desired.  This 
supplement  to  that  work  will  explain  how  the  weave 
and  the  fabric  construction  of  a  woven  cloth  are  deter- 
mined, enabling  a  manufacturer  to  obtain  the  details  of 
the  layout  for  any  sample  of  woven  goods  that  may  be 
submitted  to  him. 

WEAVE  AND  COLOR  PATTERN  ANALYSIS 

The  method  by  which  the  weave  is  determined  from 
a  given  sample  is  very  simple,  but  the  process  itself 
is  frequently  difficult  because  of  the  felted  condition 
of  wool  cloth,  which  prevents  the  separation  of  the 
threads  in  the  fabric.  Cloths  composed  of  cotton, 
linen,  silk,  Hghtly  felted  wool,  or  other  textile  material 
ordinarily  offer  no  serious  difficulty  in  determining 
the  weave  construction. 

A  needle,  scissors,  pencil  and  cross  section  paper  are 
the  only  appHances  required.  A  slender  awl,  such  as 
is  used  by  machinists,  answers  well  as  a  needle  for  this 
ivork. 
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A  square  or  oblong  sample  of  the  cloth  to  be  analyzed 
or,  to  use  a  common  expression,  "picked  out"  is  cut 
with  the  edges  running  as  nearly  straight  with  warp  or 
filling  threads  as  possible.  Three  or  four  square 
inches  of  the  fabric  is  a  convenient  size  to  handle  and 
usually  large  enough  to  give  several  complete  color 
and  weave  patterns. 

The  threads,  usually  the  filling,  are  then  withdrawn 
from  one  side  of  the  sample  for  one  half  or  three 
quarters  of  an  inch,  leaving  the  other  set  of  threads 
(the  warp,  if  the  filling  is  withdrawn)  projecting  from  the 
edge  of  the  cloth.  These  projecting  threads  are  clipped 
close  to  the  filling  for  about  half  an  inch  at  the  left. 

The  sample  with  the  face  to  the  operator  is  then 
drawn  firmly  over  the  index  finger  of  the  left  hand  and 
held  at  the  right  between  the  first  and  second  fingers. 
At  the  left,  where  the  projecting  warp  has  been  clipped, 
it  is  held  between  the  thumb  and  first  finger,  with  the 
projecting  warp  threads  pointing  up. 

One  filling  thread  is  loosened  along  the  clipped 
edge  of  the  sample  and  for  a  short  distance  beyond, 
care  being  taken  not  to  withdraw  it  completely  from 
the  projecting  warp  threads. 

Holding  the  cloth  firmly  over  the  first  finger,  the 
operator,  beginning  with  the  first  projecting  warp 
thread,  notes  carefully  whether  these  warp  threads 
are  above  or  below  the  filling  thread  that  has  been 
loosened  from  the  cloth.  After  the  color  of  the  filling 
thread  has  been  marked  at  the  left  of  the  draft,  the 
position  and  color  of  each  warp  thread  are  marked  on 
the  cross  section  paper,  the  color  being  indicated  by  a 
letter  at  the  top  of  the  draft.  A  cross  in  a  square 
indicates  that  the  warp  is  above  the  filling  at  that 
point  of  intersection,  and  a  blank  square  indicates 
that  it  is  below.  This  operation  is  continued  until  a 
record  of  the  warp  threads  in  one  or  more  complete 
color  and  weave  patterns  for  the  filling  thread  has 
been  obtained.    This  filling  thread  is  then  withdrawn 
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and  the  same  operation  is  repeated  with  the  next  fill- 
ing thread,  the  work  being  continued  until  a  record 
of  the  filling  threads  in  one  or  more  complete  color  and 
weave  patterns  has  been  obtained. 

When  it  is  impossible  by  the  ordinary  method  to 
determine  beyond  question  the  order  in  which  the 
warp  threads  lie  in  the  cloth,  the  object  can  some- 
times be  attained  by  clipping  some  of  the  projecting 
threads  and  marking  the  short  threads  on  the  draft 
for  identification.  In  this  way  a  correct  record  for 
each  warp  thread  is  obtained.  If  in  such  a  case  the 
warp  threads  should  be  marked  on  the  draft  in  the 
wrong  order,  it  is  often  possible  to  correct  these  errors 
when  the  draft  of  an  entire  filling  pattern  has  been 
obtained.  It  frequently  happens,  however,  that  this 
difficulty  can  be  obviated  by  turning  the  sample  quarter 
way  around  and  raveling  the  warp  instead  of  the  filling 
thread  by  thread. 

When  the  weave  and  color  patterns  in  warp  and  fill- 
ing have  been  determined,  the  weave  draft,  drawing-in 
draft,  and  color  pattern  are  arranged  in  the  form  al- 
ready explained  in  the    Handbook  of  Weaves." 

Fig.  1875  shows  the  weave  and  thread  drafts  ob- 
tained by  "  picking  out "  a  cross  rib  cloaking  fabric. 
The  2-ply  worsted  warp  threads  are  marked  ''W". 
The  2-ply  cotton  warp  threads  are  marked  "  The 
marks  at  the  left  of  the  draft  indicate  the  three  kinds 
of  filling:  ''5-p",  5-ply  cotton;  ''2-p",  2-ply  cotton; 
and    B     carded  woolen  backing. 

The  warp  pattern  is  : 
2  worsted,  2  ply 
1  cotton,  2-ply 
3 

The  filling  pattern  is  : 
1  cotton,  5-ply 
1  cotton,  2-ply 
1.  carded  woolen,  single 
3 
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The  face  weave  of  this  cloth  is  the  full  rib  weave 
shown  at  Fig.  212  and  described  in  the  "  Handbook  of 
Weaves"  under  "Cross  Ribs".  The  carded  woolen 
back  fining  is  stitched  by  the  cotton  warp  in  a  3  up  1 
down  broken  twill  order  in  an  area  of  12  threads  square. 

THE  "STRAIGHT  LINE"  ANALYSIS  OF  WOVEN  FABRICS 

The  best  method  of  analyzing  Woven  fabrics  is  that 
known  as  the  ''straight  line,"  which  is  based  on  the 
convenient  relations  existing  between  ounces  per  yard, 
square  yards  per  pound,  width  of  cloth  in  inches, 
number  of  threads  per  inch,  and  the  Enghsh  basis 
for  numbering  yarn.  Developed  in  the  mill  by  the 
writer,  it  was  first  made  public  in  October,  1902,  and 
has  since  then  been  extensively  adopted  in  American 
and  foreign  mills,  always  with  complete  success. 
The  attention  of  the  textile  trade  and  the  public  in 
this  and  other  countries  was  directed  to  this  method 
of  cloth  analysis  in  1913  when  the  United  States  tariff 
on  cotton  cloth  was  revised,  with  the  ad  valorem  rates 
adjusted  to  a  sliding  scale  based  on  the  average  yarn 
number,  determined  by  the  "straight  line"  method. 

The  essential  feature  of  this  method  consists  in  cutting 
a  rectangular  sample  of  the  cloth  to  be  analyzed  so  that 
it  will  have  an  area  of  g^th  square  yard  (4.32  square 
inches).    This  is  called  the  standard  sample. 

Every  warp  and  filling  thread  in  1  square  inch  of 
cloth  represents  1  inch  of  yarn,  and  also  represents 
4.32  inches  of  yarn  in  4.32  square  inches  (3^0^^  square 
yard)  of  cloth. 

If,  for  example,  a  woven  fabric  has  50  warp  threads 
and  40  filling  threads  per  inch,  there  will  be  90  lengths 
of  warp  and  filling  yarn,  each  4.32  inches  long,  in  the 
standard  sample  of  so^th  square  yard  (4.32  square 
inches).  If  this  standard  sample  weighs,  say  5  grains, 
it  follows  that  the  warp  and  filling  yarn  in  the  sample 
will  have  an  average  of  18  of  these  lengths  (4.32  inches) 
per  grain. 
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This  number,  18,  is  the  cotton  yam  number  because 
cotton  yarn  is  numbered  in  all  parts  of  the  world  to 
indicate  the  number  of  840-yard  lengths  per  pound, 
which  is  equivalent  to  the  number  of  4.32-inch  lengths 
per  grain. 

It  follows  that  the  average  number  (by  the  cotton 
system)  of  the  yarn  in  a  woven  fabric  is  equal  to  the 
number  of  warp  and  filling  threads  per  inch  divided  by 
the  number  of  grains  in  the  weight  of  ^^th  square  yard 
(4 -3 2  square  inches). 

The  size  or  count  of  any  particular  kind  of  yarn  in 
a  fabric,  for  example,  warp,  filling,  back  warp,  back 
filling,  face  warp,  face  filling,  is  found  by  the  same 
method;  that  is,  dividing  the  number  of  threads  of 
the  yarn  in  question  per  inch  by  the  number  of  grains 
in  its  weight. 

The  result  thus  obtained  indicates  the  size  or  count 
of  the  yarn  (by  the  cotton  system)  as  it  lies  in  the 
cloth.  To  determine  the  count  of  the  yarn  when  spun 
it  is  necessary  to  estimate  and  make  allowance  for  the 
changes  in  length  and  weight  in  weaving  and  finishing 
by  reason  of  the  take-up  in  twisting  and  weaving, 
shrinkage  of  length  in  finishing,  and  loss  or  gain  in 
weight  during  these  processes. 

The  weight  per  yard  and  number  of  yards  per  pound 
are  found  with  equal  facility  by  the  straight  line" 
method.  The  standard  sample  (a^o^th  square  yard)  is 
equal  to  a  sample  .12  yard  (4.32  inches)  long  and  1 
inch  wide.  It  follows  that  multiplying  the  grain 
weight  of  the  standard  sample  by  the  width  of  the 
given  fabric  in  inches  will  give  the  grain  weight  of  .12 
running  yard  of  the  goods. 

The  number  of  running  yards  of  cloth  per  pound  is 
equal  to  a  pound  (7000  grains)  divided  by  the  weight 
of  one  yard  or  to  .12  pound  (840  grains)  divided  by 
the  weight  of  .12  yard. 

It  follows  that  the  number  of  running  yards  of  cloth 
per  pound  is  found  by  dividing  84-0  by  the  product  of 
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the  grain  weight  of  the  standard  sample  and  the  number 
of  inches  in  the  width  of  the  cloth. 

840  -H  (grain  weight  of  sample  X  width  in  inches) 
=  running  yards  per  pound. 

As  there  are  437^  grains  in  an  ounce,  each  grain  in 
the  weight  of  the  standard  sample  is  equivalent  to 
1  ounce  per  (437J  x  4.32)  1890  square  inches.  This 
is  the  area  X  36)  of  a  running  yard  52J  inches 

wide. 

It  follows  that  the  number  of  grains  in  the  weight  of 
the  standard  sample  (4-32  square  inches)  is  equal  to  the 
number  of  ounces  per  running  yard,  52^  inches  wide. 

The  number  of  ounces  per  running  yard  for  any 
other  width  is  found  by  proportion : 

(grains  X  width  in  inches)  -j-  52J  =  ounces  per  run- 
ning yard. 

No  special  apparatus  is  required  for  the  "straight 
line"  system  of  cloth  analysis.  The  cloth  and  yarn  are 
weighed  on  an  ordinary  balance,  such  as  is  found  in 
nearly  every  textile  mill,  with  grain  weights  down  to 
Y^th  grain  or  smaller. 

The  standard  sample  (4.32  square  inches)  can  be  cut 
by  a  die,  or  with  scissors  or  knife  around  a  template  of 
the  required  size.  The  sample  may  be  of  any  conven- 
ient form  so  long  as  it  is  of  the  required  area.  1.8  inches 
by  2.4  inches  are  convenient  dimensions.  If  a  smaller 
or  larger  sample  is  used,  it  can  be  made  a  fraction  or 
multiple  of  4.32  square  inches. 

Following  are  several  sizes  and  corresponding  di- 
mensions :  . 

Standard  size  {sws  square  yard)  4.32  sq.  in.        (1.6  inches  x  2.7  inches) 

(1.8  inches  x  2.4  inches) 

Multiples : 

Two  (2)  sizes  {ih  square  yard)  8.64  sq.  in.      (1.8  inches  X  4.8  inches) 

(2.4  inches  x  3.6  inches) 
(2.7  inches  x  3.2  inches) 

Three  (3)  sizes  (r^  square  yard)  12.96  sq.  in.  (1.8  inches  x  7.2  inches) 

(2.4  inches  X  5.4  inches) 
(2.7  inches  x  4.8  inches) 
(3.6  inches  X  3.6  inches) 
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Fractions : 

Three  quarters  (|)  size  (too  square  yard)  3.24  square 

inches  (1.8  x  1.8  inches) 

Two  thirds  (f )  size  {^hs  square  yard)  2.88  square 

inches  (1.2  x  2.4  inches) 

One  half  (^)  size  (-^h  square  yard)  2.16  square 

inches  (1.8  x  1.2  inches) 

One  third  (|)  size  (^^  square  yard)  1.44  square 

inches  (1.2  x  1.2  inches) 

One  fourth  (i)  size  (t^W  square  yard)  1.08  square 

inches  (  .9  x  1.2  inches) 

A  convenient  method  for  determining  the  threads 
per  inch  consists  in  dividing  the  number  of  threads  on 
each  side  of  the  sample  analyzed  by  the  respective  di- 
mension. If,  for  example,  a  standard  sample  has  120 
warp  threads  on  the  2.4  inch  side  and  72  filling  threads 
on  the  1.8  inch  side,  the  number  of  threads  per  inch 
in  the  warp  and  filling  is  found  as  follows : 

120  ^  2.4  =  50  warp  threads  per  inch. 
72      1.8  =  40  filling  threads  per  inch. 

The  cotton  count  found  by  the  "straight  line'' 
method  may  be  reduced  to  any  other  system  of  num- 
bering desired.  Following  are  a  number  of  formulas 
for  such  reductions : 

Cotton  No.  X  .52^  =  Woolen  Runs. 

Cotton  No.  X  1|  =  Worsted  No. 

Cotton  No.  X  2f  =  West  of  England  No. 

Cotton  No.  X  2.8  =  Linen  No.  (woolen  cuts) 

Cotton  No.  X  3.28  =  Yorkshire  skeins 

'  Cotton  No.  X  840  =  Yards  per  pound 

Cotton  No.  X  1.693  =  Metric  No. 

Cotton  No.  X   .846  =  French  Cotton  No. 

5315  ^  Cotton  No.  =  Deniers  (for  silk) 

305  H-  Cotton  No.  =  Drams  (for  silk) 

1000  -7-  Cotton  No.  =  Grains  per  120  yards 

417  -r-  Cotton  No.  =  Grains  per  50  yards 

167  -i-  Cotton  No.  =  Grains  per  20  yards 

17. 1  -7-  Cotton  No.  =  Dundee  No.  (for  jute) 

The  ''straight  line"  method  of  cloth  analysis  is 
illustrated  by  the  following  analysis  of  a  heavy  cross 
rib  cloaking  fabric  composed  of  cotton,  worsted  and 
carded  woolen  yarn  and  the  weave  draft  of  which  is 
shown  at  Fig.  1875. 
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ANALYSIS  OF  A  RIB  FACE  CLOAKING 
Made  of  cotton,  worsted  and  carded  woolen  yarn 

Counting  the  threads  and  weighing  the  different 
kinds  of  yarn  in  a  standard  sample  of  the  cloth  give  the 
following  results : 

Warp,  2-ply  worsted  61.2  ends  per  inch,  4.8  grains 
2-ply  cotton    30.6  ends  per  inch,   2.  grains 

Filling,  2-ply  cotton  18.3  picks  per  inch,  1.  grain, 
5-ply  cotton  18.3  picks  per  inch,  5.2  grains 
Single  woolen  18.3  picks  per  inch,  13.6  grains 
Total  weight  of  standard  sample,  26.6  grains 

The  loss  of  weight  after  the  yarn  is  spun  is  estimated 
as  follows :  Worsted,  10  per  cent ;  cotton,  nothing ; 
carded  woolen  back  filling,  28  per  cent. 

The  warp  take-up  is  estimated  at  12  percent.  No 
change  in  length  of  cloth  in  finishing.  Slack  of  filling 
in  loom,  5  per  cent.  Loom  width,  66J  inches  for  55 
inches  finished.  The  shrinkage  of  filling  yarn  in  length 
is,  therefore,  21.4  per  cent. 

From  the  foregoing  data  the  weight  of  the  cloth  and 
sizes  of  the  yarn  are  calculated  by  the  straight  hne" 
method  as  follows : 

Weight  of  Cloth 

(26.6  X  55)  -T-  52.5  =  27.8  ounces  per  yard,  55  inches  wide 
840  -^  (26.6  X  55)    =  .574  yard,  55  inches  wide,  to  the  pound 
These  results  are  verified  as  follows  : 

27.8  X  .574  =  16,  ounces  per  pound 

(Sizes  of  Warp  Yarn 

61.2  4.8  =  No.  12.7  cotton  =  2/38.1  worsted 
38.1       .88  =  43.3 

43.3  X    .90  =  2/39  worsted,  spun  yarn 

30.6     2  =  No.  15.3  cotton  =  2/30.6  cotton 

30.6  -7-   .88  =  2/35  cotton,  spun  yarn 


Sizes  of  Filling  Yarn 


18.3  - 

-  1. 

=  No.  18.3  cotton  =  2/36.6  cotton 

36.6  - 

-  .786 

=  2/46.5  cotton  filling,  spun  yarn 

18.3  - 

-  5.2 

=  No.  3.52  cotton  =  5/17.6  cotton 

17.6  - 

-  .786 

=  5/22.4  cotton,  spun  yarn 

18.3  - 

-  13.6 

=  No.  1.34  cotton  =  .7  run  woolen 

.7  - 

-  .786 

=  .89 

.89 

X  .72 

=  .64  run  woolen,  spun  yarn 

I 

I 
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Summary  of  Results 

Weight  of  Cloth :         27.8  ounces  per  yard,  55  inches  wide 

.574  yard,  55  inches  wide,  to  the  pound 

Warp :  61.2  ends  per  inch  2/39  worsted,  spun  size 

30.6  ends  per  inch  2/35  cotton,  spun  size 

Filling :  18.3  picks  per  inch  2/46.5  cotton,  spun  size 

18.3  picks  per  inch  5/22.4  cotton,  spun  size 
18.3  picks  per  inch  single  .64  run  carded  woolen 
yarn,  spun  size 

Set  of  Finished  Cloth  :  91.8  ends  per  inch ;  54.9  picks  per  inch 
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Analysis  of  rib  face  cloaking,  396. 
Analvsis  of  Weaves,  Patterns  and 

Fabrics,  389,  392. 
Army  diagonal,  275. 
Army  tricot,  275. 

Average  yarn  number,  finding,  393. 
Average  yarn  number  in  the  cotton 
cloth  tariff,  392. 

Back  fllHng  fabrics,  238. 
Back  warp  fabrics,  232. 
Bags,  weaving,  264. 
Balanced  twills,  18. 
Basket  weave,  43,  367. 
Basket  weave,  color  effect  with, 
367. 

Basket  weave,  selvage  on,  44. 

Beaver  cloth,  278. 

Belting  fabrics,  283,  290. 

Breaks  or  recesses  in  the  cloth,  164. 

Broadcloth,    set    of    threads  and 

twist  in  yarn,  13. 
Broche  fabrics,  331. 
Broken  or  reversed  twills,  82. 

Checkerboard  weaves,  327. 
Chinchilla,  cotton  warp,  247. 
Cloaking  fabric,  analysis  of,  396. 
Cloths  with  extra  inner  fabric,  257. 
Color  effects,  350. 

On  basket  weave,  367. 

On  crepe  Weave,  371. 

On  plain  weave,  353. 

On  twill  weave,  358. 
Color  pattern  analysis,  389. 
Combination  rib,  60. 
Combination  weaves,  312. 
Corded  diagonals,  298. 
Corded  stripes,  293. 
Corded  weaves,  293. 
Corded  weaves  with  stuffing  threads, 

281,  295. 
Corkscrew  twills,  99. 
Cotton  cloth  tariff,  average  yarn 

number  in,  392. 
Cotton  warp  frieze,  247. 
Cotton  weave,  14. 
Count  or  number  of  yarn,  finding, 
393. 


Crepe  weaves,  175,  371. 

By   drafting   a  weave  in  four 

squares,  216. 
By    drafting    one    weave  over 

another,  215. 
By  arranging  fioats  in  satin  order, 

186. 

By  interlocking  weaves,  213. 
By  rearranging  other  weaves,  195. 
By  rearranging  warp  and  filling, 
203. 

By  rearranging  warp  threads,  196. 
By  transposition  of  weaves,  193. 
Color  effects,  371. 
Derived  from  satin,  185. 
Rib,  215. 

With  groups  of  threads  on  the 
same  shaft,  210. 
Crois^  weave,  84. 
Crossband  twist  in  yarn,  13. 
Cross  cords,  296. 
Cross  rib,  50. 
Cross  stripes,  320. 


Deflecting  certain  threads,  170. 
Derivative  weaves,  39. 
Diagonal  cords,  298. 
Diversified  weaves,  147. 

Plain,  149. 

Rib,  156. 

Satin,  150. 

Twill,  149. 
Double  cloths,  260,  267. 
Double  cloths,  reeding,  281. 
Double  cloths,  stitching,  267,  284. 
Double  cloths  with  stuffing  threads, 
281. 

Double-stitched  filling  satin,  36. 
Double-stitched  satin,  35. 
Double-stitched  warp  satin,  36. 
Double  transposed  textures,  338. 
Drafting  weaves,  12. 
Di'SiT\di;^-iji  dfafts^,  1,  4j0»,  . 

•Br»l^n»**^.«'.j      •  'jV 

'Coftibhi'atibn*,  lO.***  "  '  ' 

Divided,.  9. 

Grouped;  .3.1  III 

Intermit|enji,     ♦..,*•  * 

Manifold  or  corkscrew,  8, 
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Drawing-in  drafts  —  Continwd. 

Pointed,  5. 

Scattered  or  satin,  4. 

Simplifying,  42. 

Straight,  3. 
Drying-felt  fabrics,  283. 
Duplicating  a  fabric  from  a  sample, 
389. 


English  leather  cloth,  36. 
Eskimo  cloth,  277. 
Extra  inner  fabric,  257. 
Extra  stitching  threads,  284. 

Fabric,  duplicating  from  a  sample, 
389. 

Fancy  twills,  117. 
Felt,  tubular  woven,  265. 
Felt,  weave  for,  288. 
Figured  rib,  54. 

Filling  satin  with  extra  stitchers,  38. 

Fire  hose,  260,  264. 

Forming  a  shed  with  rib  weaves,  57. 

Frieze,  cotton  warp,  247,  - 

Frieze,  woolen,  84. 

FuU  rib,  51,  392. 

Hairline  weaves,  236,  353. 
Heddles,  calculating  number  of,  348. 
Herringbone  or  pointed  twills,  133. 
Honeycomb  weaves,  161. 

Inner  fabric,  257. 
Interlocking  twills,  107. 
Irregular  rib,  55. 
Irregular  satins,  34. 

Kersey  weaves,  236. 

Lace  or  mock  leno,  166. 
Lamp  wicking,  260,  264. 
Leather  cloth,  English,  36. 
Left  twist  in  yarn,  12. 
Longitudinal  stripes,  312. 
Long  rib,  47. 

Matelasse  weaves,  281,  299. 
Mock  leno  or  lace,  166. 
Montagnac  fabrics,  304. 

Number  or  count  of  yarn,  finding 
the,  393. 

f 'Voi^feei  t\\^|^s,;92i\:!/;  A  :*• 

•  '"X^pentmnS  {wi«t*io^r«iOS.«*  5  • 

Ounces  per  yard,  finding  the,  394. 

*]?ersi*an  Iamb  ejects,  ^7S. 


Picking  out  weaves,  390. 

Pique  weaves,  281. 

Plaid-back  overcoating,  261. 

Plaid  weaves,  322. 

Plain  or  cotton  weave,  14,  353. 

Plain  weave,  color  effect  with,  353. 

Plain  weave,  diversified,  149. 

Ply  cloths,  283. 

Ply  cloths,  stitching,  283. 

Ply    cloths    with    extra  stitching 

threads,  284. 
Pointed  or  herringbone  twills,  133. 
President  cloth,  277. 

Recesses  or  breaks  in  the  cloth,  164. 
Reducing  yarn  number  from  one 

system  to  another,  395. 
Reeding  double  cloths,  281. 
Reform  weaves,  219. 

Filling  alternating  on  face  and 

back,  231. 

1  face  1  back,  221. 

2  face  1  back,  227. 
With  stuffing  picks,  230. 

Reversed  or  broken  twills,  82. 
Rib  face  cloaking,  analysis  of,  396. 
Rib  weaves,  46. 

Cloaking,  391. 

Combination,  60. 

Crepe,  215. 

Cross,  50. 

Diversified,  156. 

Figured,  54. 

Forming  a  shed  with,  57. 
Full,  51,  392. 
Irregular,  55. 
Long,  47. 

Silk  and  cotton,  51. 
Stitched,  58. 
Wool  and  cotton,  51. 
Right  twist  in  yarn,  12. 

Satin  weave,  26. 

Crepe  derived  from,  185. 
Diversified,  150. 
Double-stitched,  35. 
Double-stitched  filling,  36. 
Double-stitched  warp,  36. 
Drafting,  27. 

Filling  satin  with  extra  stitchers, 
38. 

Irregular,  34. 

Twill  in,  27,  29. 
Selvage  on  basket  weave,  44. 
Set  of  cloth,  finding,  395. 
Set  of  threads  in  cloth,  13,  395. 
Shed,  forming,  with  rib  weaves,  57. 
Simplifying  drawing-in  drafts,  42. 
Stair  patterns,  366. 
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Standard  sample  for  "straight  line" 

analysis,  392,  394. 
Steep  twills,  65. 
Stitched  rib,  58. 

Stitching  double  cloths,  267,  284. 
Stitching  ply  fabrics,  283,  284. 
Stitching  threads,  extra,  284. 
"Straight  line"  analysis  of  weaves, 

patterns  and  fabrics,  389,  392. 
"Straight  line"  analysis  of  woven 

fabrics,  392. 
Stripes,  corded,  293. 
Stripes,  cross,  320. 
Stripes,  longitudinal,  312. 
Stufang  threads,  295. 

In  cords,  281,  295. 

In  double  cloths,  281. 

In  reform  weaves,  230. 

In  worsted  fabrics,  237. 

With  back  warp,  237. 

Tariff,  average  yarn  number  in  the 

cotton  cloth,  392. 
Tiger  skin  pattern,  346. 
Threads  per  inch,  finding,  395. 
Transposed  double  textures,  338. 
Tricot  cross,  254. 

Tricot  effects  on  a  plain  weave, 
15. 

Tricot  long,  252. 
Tricot  weaves,  252. 
Tubular  fabrics,  264. 
Tubular  woven  felt,  265. 
Twill  and  twist,  effect  of,  21. 
Twill  in  satin  weaves,  27,  29. 
Twill  weaves,  16,  358. 

Balanced,  18. 

Broken  or  reversed,  82. 

Color  effects,  358. 

Corkscrew,  99. 

Diversified,  149. 

Fancy,  117. 

Herringbone  or  pointed,  133. 
Interlocking,  107. 
Offset,  92. 

Pointed  in  both  warp  and  fiUing, 
144. 

Right  and  left,  20. 

Steep,  65. 

Undulating,  77. 

Uneven,  18. 
Twist  of  yarn,  direction,  12. 
Twist  of  yarn  to  make  a  tricot 
effect,  15. 

Undulating  twiUs,  77. 
Uneven  twills,  18. 

Weave  drafts,  12. 
2d 


Weaves 

Analysis  of,  389. 
Back  filling,  238. 
Back  warp,  232. 
Basket,  43,  367. 
Beaver  cloth,  278. 
Belting  fabric,  283,  290. 
Breaks  or  recesses  in  the  cloth, 
164. 

Broken  or  reversed  twill,  82. 
Broehe,  331. 
Checkerboard,  327. 
Color  effect  and,  350. 
Combination,  312. 
Combination  rib,  60. 
Corded,  293. 
Corded  stripe,  293. 
Corded,    with   stuffing  threads, 
295. 

Corkscrew  tAvill,  99. 
Cotton,  14. 
Crepe,  175. 
Croise,  84. 
Cross  cords,  296. 
Cross  rib,  50. 
Cross  stripes,  320. 
Derivative,  39. 
Diagonal  cords,  298. 
Diversified,  147. 
Diversified  plain,  149. 
Diversified  rib,  156. 
Diversified  satin,  150. 
Diversified  twill,  149. 
Double  cloth,  260,  267. 
Double  transposed,  338. 
Drafts  for,  12. 
Drying-felt  fabric,  283. 
Eskimo  cloth,  275. 
Fancy  twill,  117. 
Figured  rib,  54. 
For  army  diagonal,  275. 
For  army  tricot,  275. 
For  bags,  264. 

For  cotton  warp  chinchilla,  247. 

For  cotton  warp  frieze,  247. 

For  felt,  288. 

For  fire  hose,  260,  264. 

For  lamp  wicking,  260,  264. 

For  Persian  lamb  effects,  278. 

For  plaid-back  overcoating,  261. 

For  tubular  woven  felt,  265. 

For  woolen  frieze,  84. 

Full  rib,  51,  392. 

Hairline,  236,  353. 

Herringbone  or  pointed  twill,  133. 

Honeycomb,  161. 

Irregular  rib,  55. 

Interlocking,  107. 

Kersey,  236. 
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Weaves  —  Continued. 
Lace  or  mock  leno,  186. 
Longitudinal  stripes,  312. 
Long  rib,  47. 
Matelasse,  281,  299. 
Mock  leno  or  lace,  166. 
Montagnac,  304. 
Offset  twill,  92. 
Picking  out,  390. 
Pique,  281. 
Plaid,  322. 

Plain  or  cotton,  14,  353. 
Ply  cloth,  283. 

Pointed  or  herringbone  twill,  133. 
President  cloth,  277. 
Reform,  219. 

Reversed  or  broken  twill,  82. 
Rib,  46. 
Satin,  26. 
Steep  twill,  65. 
Stitched  rib,  58. 
Stitching  double,  267,  284. 
Stitching  ply,  283,  284. 
Stitching  ph'  cloths  with  extra 

threads,  284. 
Stuffing  pick,  237. 
Stuffing  thread,  281. 
That  deflect  certain  threads,  170. 


Weaves  —  Continued. 
Tiger  skin,  346. 
Tricot,  252. 
Tricot  cross,  254. 
Tricot  long,  252. 
Tubular,  264. 
Tubular  woven  felt,  265. 
TwiU,  16. 

Undulating  twill,  77. 

With   back   warp   and  stuffing 

picks,  237. 
With  breaks  or  recesses,  164. 
With  extra  inner  fabric,  257. 
With  extra  stitching  threads,  284. 
Weave  and  color  pattern  analysis, 

389. 

Weight  of  cloth  per  yard,  finding, 
394. 

Woven  belting,  283,  290. 

Yards  of  cloth  per  pound,  finding, 
393. 

Yarn  number  in  the  cotton  cloth 

tariff,  392. 
Yarn  number  or  count,  finding  the, 

393. 

Yarn  number,  reducing  from  one 
system  to  another,  395. 
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Textiles 

A  Handbook  for  the  Student  and  the  Consumer 
By  MARY  SCHENCK  WOOLMAN,  B.S. 

President  of  the  Women's  Educational  and  Industrial  Union,  Boston,  acting  head 
of  the  Department  of  Household  Economics,  Simmons  College,  recently 
Professor  of  Domestic  Art  in  Teachers  College 

AND 

ELLEN  BEERS  McGOWAN,  B.S. 

Instructor  in  Household  Arts  in  Teachers  College,  Columbia  University 

Illustrated,  cloth^  i2mo,  xi  +  428  pages^  Index,  Bibliography,  $2.00 

This  book  is  the  result  of  twenty  years'  experience  in  teaching 
textiles  to  college  students.  It  is  intended  as  a  textbook  for  col- 
lege classes  or  for  study  clubs  and  as  a  guide  for  the  housekeeper 
or  individual  consumer  of  textiles  and  clothing,  the  teacher,  the 
club  woman,  the  saleswoman,  and  as  an  introductory  survey  of 
the  subject  for  the  student  who  contemplates  professional  work 
in  the  textile  industries. 

The  growing  emphasis  upon  textile  study  in  college  depart- 
ments of  home  economics  or  household  arts,  and  the  increasing 
use  of  the  textile  industry  as  teaching  material  in  other  depart- 
ments and  other  grades  of  schools,  shows  a  recognition  of  the 
part  that  the  textiles  are  playing  in  the  development  of  civilization 
and  in  our  everyday  life.  Interest  in  the  subject  is  still  further 
accentuated  by  the  movements  now  on  foot  to  regulate  the 
social-economic  conditions  in  the  textile  and  clothing  industries 
and  to  secure  standardization  and  honest  labeling  of  textile  prod- 
ucts, as  is  being  done  for  food  products  by  the  "  pure  food  laws." 

To  meet  the  existing  need  the  authors  have  attempted  to  pre- 
pare a  text  suitable  for  use  in  college  classes  or  by  the  public, 
shorter  and  more  readable  than  the  technical  handbooks,  yet 
sufficiently  thorough  and  comprehensive  to  give  a  sound  grasp 
of  the  subject  as  a  whole  with  so  much  of  the  technology  as  is 
directly  helpful  to  the  consumer  and  as  should  be  included  in 
general  courses  in  colleges  and  technical  or  vocational  schools. 
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Woollen  and  Worsted 


THE    THEORY  AND   TECHNOLOGY   OF  THE 
MANUFACTURE  OF  WOOLLEN,  WORSTED 
AND  UNION  YARNS  AND  FABRICS 

By  ROBERTS  BEAUMONT,  M.SC,  M.I.,  MECH.E. 

Illustrated,  Cloth,  8vo,  $12.00 

Professor  Beaumont's  "Woollen  and  Worsted"  covers  the 
whole  range  of  technicalities,  processes,  and  schemes  of  mecha- 
nism correlative  to  the  production  of  woollen,  worsted,  and 
union  textiles. 

Chapters  of  "  Woollen  Manufacture "  have  been  re-written 
and  amplified,  while  supplementary  sections  have  been  added 
on  wool  scouring  and  drying,  carding,  condensing,  combing, 
drawing,  and  spinning  machinery  and  operations  ;  the  French 
System  of  worsted  yarn  construction ;  the  principles  of  design 
applicable  to  the  several  grades  and  classes  of  woven  textures 
made  of  wool  and  other  fibrous  substances  ;  and  recent  develop- 
ments in  the  art  of  manufacturing. 

The  illustrations,  which  form  a  notable  feature  of  the  new 
book,  are  on  a  much  more  elaborate  scale  than  hitherto,  and 
full  advantage  having  been  taken  of  modern  methods  of  repro- 
duction, their  value  in  supplementing  the  text  is  proportionately 
increased.  Data  and  results  acquired  in  original  technical  re- 
search and  experimental  investigation  in  the  carding,  combing, 
and  spinning  qualities  of  different  varieties  of  wool  and  other 
textile  fibres ;  in  woollen,  worsted,  and  mixed  yarn  structures ; 
in  fabric  manufacture ;  and  in  weaving  mechanism,  form  a  sub- 
stantial part  of  the  volume. 
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Jute  and  Linen  Weaving 

By  THOMAS  WOODHOUSE 

Dundee  Technical  College  and  School  of  Art 

and  THOMAS  MILNE 

Lauder  Technical  School,  Dunfermline 

New  Edition.    Illustrated,  cloth,  i2mo,  xxvii-\-jgo  pp.,  index,  $3.75 

A  widely  recognized  and  important  book  for  the  student  and 
manufacturer  of  jute,  linen,  and  silk,  covering  in  a  most  compre- 
hensive way  the  weaving  of  the  woollen  and  cotton  fabrics. 
The  present  new  edition  includes  practically  all  the  original  text 
and  additional  matter,  with  108  new  illustrations,  also  the  two 
distinct  types  of  automatic  weft  supply  mechanism,  the  chain 
linking  machine,  terry  towel  motion,  warp  stop  motions  and 
jacquards.  In  nearly  every  chapter  there  has  been  inserted  one 
or  more  new  illustrations  of  modern  weaving  machinery,  bring- 
ing the  book  in  all  parts  to  date. 

Textile  Design  Pure  and  Applied 

By  THOMAS  WOODHOUSE  and  THOMAS  MILNE 

Illustrated,  cloth,  i2mo,  $3.00 

This  work  covers  practically  the  whole  field  of  textile  design 
as  applied  to  the  various  branches  of  the  industry.  Many  pages 
of  text  and  illustrations  have  been  added  in  order  that  the  book 
might  be  a  comprehensive  treatise  on  the  subject  of  textile  tech- 
nical design.  Almost  every  important  type  of  textile  fabric  is 
illustrated  and  described  in  more  or  less  detail ;  and  some  idea 
of  the  scope  of  the  work  may  be  gathered  from  the  fact  that 
there  are  all  together  307  illustrations,  embodying  over  1400  dif- 
ferent designs,  plans,  intersections,  and  photographical  repro- 
ductions of  many  textile  fabrics. 

"  The  work  should  be  of  great  value  to  all  who  are  concerned  in  the  design- 
ing of  textile  fabrics.  .  .  .  The  book  is  of  such  general  excellence  that  we 
confidently  recommend  it  to  our  readers  as  a  valuable  contribution  to  the  in- 
creasingly important  subject  of  design  as  applied  to  textile  fabrics  " 

—  Textile  Manufacturer. 
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Principles  of  Dyeing 


By  G.  S.  FRAPS,  Ph.D. 

Professor  of  Chemistry  in  the  Texas  College  of  Agriculture  and  Mechanic  Arts 

New  York,  igoj.    2yo  pp.,  i2mo,  $i.6o. 

A  systematic  presentation  of  the  principles  underlying  the 
art  of  dyeing,  illustrated  and  emphasized  by  laboratory 
exercises. 

The  object  is  to  present  a  clear  view  of  the  subject  of  bleach- 
ing and  dyeing  of  textile  fabrics.  Only  those  dyes  are  consid- 
ered which  are  important  in  themselves  or  which  can  be  used 
to  emphasize  important  principles.  Although  intended  prima- 
rily for  the  student  this  work  will  also  prove  of  benefit  to  the 
practical  dyer  who  desires  a  fuller  knowledge  of  the  principles 
underlying  his  art. 

The  Manufacture  of  Organic  Dyestuffs 

Authorized  translation  with  additions,  from  the  French  of  Andrd  Wahl,  D. 
es  Sc.,  Professor  of  Industrial  Chemistry  in  the  University  of  Nancy 

By  F.  W.  ATACK,  M.Sc.Tech.,  B.Sc,  A.I.C. 

Demonstrator  in  the  Chemical  Laboratories  of  the  School  of  Technology, 
University  of  Manchester 

London,  1914.    338  pp.,  i2mo,  $2.00. 

Deals  concisely  with  raw  products,  intermediate  products  and 
finished  dyestuffs  in  sufficient  detail  to  give  the  reader  a  com- 
plete survey  of  the  subject.  However,  no  attempt  is  made  to 
educate  the  reader  in  organic  chemistry  up  to  the  point  of  being 
able  to  understand  the  intricate  chemistry  of  the  dyestuffs,  nor 
does  the  book  deal  with  the  application  of  the  dyestuffs,  except 
in  a  very  superficial  way. 
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Chemical  Technology  of  Oils,  Fats 
and  Waxes 

By  Dr.  J.  LEWKOWITSCH,  M.A.,  F.I.C. 

Late  Consulting  and  Analytical  Chemist,  and  Chemical  Engineer,  Examiner  in 
"  Soap  Manufacture  "  and  in  "  Fats  and  Oils  "  to  the  City  and  Guilds 
of  London  Institute 

IN  THREE  VOLUMES 

Vols.  II  and  III  edited  by  George  H.  Warburton 

Vols.  I,  II,  and  III,  8vo,  each  $6.50.    The  set,  $18.00 

Already  the  standard  authority  in  its  field,  the  completed 
work  holds  for  the  general  reader  a  vast  store  of  information 
with  respect  to  the  origins,  manufacture,  anS  uses  of  oils,  fats, 
and  waxes.  Particularly  is  it  important  for  chemists,  as  its  tabu- 
lar statements  of  the  chemical  and  physical  characteristics  of 
the  substances  discussed  are  very  extensive. 

"  Dr.  Lewkowitsch,  whose  name  is  a  household  word  to  all 
who  study  oils  and  fats,  has  succeeded  in  producing  what  is  with- 
out question  the  most  complete  treatise  upon  this  branch  of  sci- 
ence and  technology  that  exists  at  the  present  time  in  the  language 
—  and  probably  in  any  language,"  remarks  the  British  and  Co- 
lonial Druggist,  and  thus  continues  its  outline  of  the  remarkable 
scope  of  l5r.  Lewkowitsch's  undertaking :  "  Every  oil  or  fat  is 
described,  and  an  enormous  amount  of  information  supplied 
concerning  their  chemical  constants." 

The  new  and  fifth  edition  is  now  issued  in  three  volumes,  and 
has  been  entirely  rewritten  and  enlarged.  The  arrangement  of 
the  subject-matter  in  Vol.  I  has  not  undergone  radical  changes, 
but  all  new  investigations,  some  of  which  were  carried  out  in  Dr. 
Lewkowitsch's  own  laboratory,  have  been  fully  incorporated 
with,  and  critically  interwoven  in,  the  old  text.  The  monographs 
which  form  the  bulk  of  the  second  volume  have  been  greatly 
expanded  on  the  basis  of  practical  experience  gained  by  the  au- 
thor in  the  course  of  visits  to  the  most  important  establishments 
in  the  United  States  of  America  and  on  the  Continent.  In  the 
third  volume,  the  additions  are  proportionately  the  greatest. 
This  is  due  to  the  introduction  of  several  new  sections  and  to  the 
allocation  of  much  more  space  to  the  description  of  manufactur- 
ing operations.  The  manufacturing  processes  which  have  been 
lately  introduced  are  also  fully  recorded. 

Especial  attention  is  directed  to  the  fact  that  Volume  III  sup- 
plies a  full  index  to  the  whole  work. 
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